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 $9(57,66(0(17&HGRFXPHQWHVW OH IUXLWG
XQ ORQJWUDYDLODSSURXYpSDU OHMXU\GHVRXWHQDQFHHWPLVjGLVSRVLWLRQGHO
HQVHPEOHGHODFRPPXQDXWpXQLYHUVLWDLUHpODUJLH,OQ¶DSDVpWpUppYDOXpGHSXLVODGDWHGHVRXWHQDQFH,O HVW VRXPLV j OD SURSULpWp LQWHOOHFWXHOOH GH O



















































































































































































































































































































































































&DUSHOOH 2UJDQH VH[XHO IHPHOOH GH OD IOHXU FRPSUHQDQW O
RYDLUH VXUPRQWp GX VW\OH TXL VH
WHUPLQHHQVWLJPDWH






&\PH ,QIORUHVFHQFH FRPSRVpH GRQW O









)HXLOOH RUJDQH UHVSLUDWRLUH GH OD SODQWH R V

















































7pQXLQXFHOOp VH GLW G





























$FWXHOOHPHQW OH GpYHORSSHPHQW GH SURGXLWV QDWXUHOV HW O¶LQWpUrW SRUWp j OD SUpVHUYDWLRQ GH OD
SODQqWHUHGRQQHWRXWHVDSODFHjOD/DYDQGH&HWWHSODQWHPpGLFLQDOHWLHQWVHVRULJLQHVGH3HUVH
VRXV OHV QRPV /DYDQGXOD VWRHFKDV /LQQp RX VSLFD DSSHOpH DFWXHOOHPHQW /DYDQGXOD ODWLIROLD
0HGLN. /HV5RPDLQV V
HQ VHUYDLHQWGpMj FRPPHSDUIXPSRXU OHVEDLQV HW O
HQWUHWLHQGX OLQJH
'DQVWRXWOHSRXUWRXUPpGLWHUUDQpHQVHGpYHORSSHO¶XVDJHGHFHWWHSODQWHUDQJpHDXQRPEUHGHV
SODQWHV SUpFLHXVHV SDU OHV QDWXUDOLVWHV URPDLQV GRQW 3OLQH O¶$QFLHQ 'DQV OHV SUpSDUDWLRQV
GHVWLQpHVjODPRPLILFDWLRQOHVeJ\SWLHQVXWLOLVDLHQWpJDOHPHQWOD/DYDQGH$X9,,,qPHVLqFOH
OHV &HOWHV IDEULTXDLHQW XQH ORWLRQ j EDVH G¶KXLOH HVVHQWLHOOH GH /DYDQGH DSSHOpH OH 1DUG
FHOWLTXH HW HPSOR\pH VXU OH SODQ WKpUDSHXWLTXH HW HQ SDUIXPHULH &H Q
HVW TX
DX 0R\HQ $JH
TX¶DSSDUDvW OH WHUPH ODYDQGH GX ODWLQ ODYDUH VLJQLILDQW ODYHU HQ HIIHW OHV ODYDQGLqUHV
XWLOLVDLHQW FHV SODQWHV SRXU SDUIXPHU OHV WRLOHWWHV HW OXWWHU FRQWUH OHV PDODGLHV LQIHFWLHXVHV OH
SDUIXP pWDQW DVVRFLp j O
DVSHFW WKpUDSHXWLTXH RQ D ORQJWHPSV FUX TXH OHV PDXYDLVHV RGHXUV
SURSDJHDLHQW OHV PDODGLHV ¬ FHWWH pSRTXH OD /DYDQGH VH WURXYDLW GDQV OHV MDUGLQV GHV
PRQDVWqUHVHWXWLOLVpHVXUOHSODQPpGLFLQDO
$X ;,,,qPH VLqFOH OHV )DFXOWpV GH 0DUVHLOOH HW 0RQWSHOOLHU MRXHQW XQ U{OH LPSRUWDQW GDQV OD
FRQQDLVVDQFH GHV ELHQIDLWV GH OD /DYDQGH &HWWH SODQWH HVW XWLOLVpH j YLVpH WKpUDSHXWLTXH VRXV
IRUPHG
KXLOH HVVHQWLHOOH WDQW HQXVDJHV LQWHUQHTX










1RXV pWXGLHURQV G¶DERUG O¶DVSHFW ERWDQLTXH GX JHQUH /DYDQGXOD SXLV OD IDEULFDWLRQ HW OD
FRPSRVLWLRQFKLPLTXHGH O¶KXLOHHVVHQWLHOOH3DU ODVXLWHQRXVQRXVSHQFKHURQVVXU OHV LQWpUrWV


















/¶HPEUDQFKHPHQW GHV 6SHUPDWRSK\WHV VH GLYLVH HQ GHX[ VRXVHPEUDQFKHPHQWV OHV
*\PQRVSHUPHV SODQWHV j RYXOHV QXV HW OHV $QJLRVSHUPHV FDUDFWpULVpV SDU GHV SODQWHV j


















/¶RUGUH GHV /DPLDOHV HVW XQ HQVHPEOH LPSRUWDQW FRPSUHQDQW DFWXHOOHPHQW HVSqFHV













&H VRQW GHV SODQWHV KHUEDFpHV GHV VRXV DUEULVVHDX[ HW SDUIRLV GHV DUEUHV TXL RQW GHV WLJHV
TXDGUDQJXODLUHV
/HV IHXLOOHV VDQV VWLSXOHV VRQW RSSRVpHV GpFXVVpHV SDUIRLV YHUWLFLOOpHV VLPSOHV RX
TXHOTXHIRLVOREpHVRXGpFRXSpHV


















 XQH FRUROOH j  SpWDOHV VRXGpV GH W\SH ]\JRPRUSKH ELODELpH  OqYUH






xO¶DQGURFpH HVW GLG\QDPH HW OHV pWDPLQHV VRQW VRXGpV SDU OHXUV ILOHWV j OD

















HVW SUpVHQW j OD EDVH GH O¶RYDLUH /D OqYUH LQIpULHXUH GH OD FRUROOH VHUW GH SLVWH G¶DWWHUULVVDJH
WDQGLVTXHODOqYUHVXSpULHXUHUHFRXUEpHSURWqJHOHVpWDPLQHVHWOHVWLJPDWH(QSpQpWUDQWGDQVOD



















 IHXLOOHV SHUVLVWDQWHV YHUWV JULVkWUHV DOORQJpHV HQWLqUHV RSSRVpHVGpFXVVpHV VHVVLOHV





 FDOLFH WXEXOHX[ VWULp PDUTXp GDQV VD ORQJXHXU GH  j  QHUYXUHV SULQFLSDOHV HW
WHUPLQp SDU  GHQWV LQpJDOHV GRQW OD VXSpULHXUH SOXV ORQJXH HVW SURORQJpH SDU XQ DSSHQGLFH
FRUGLIRUPH























/HV GLYHUVHV IRUPHV TXL VRQW UpXQLHV VRXV FH QRP VRQW GHV VRXV DUEULVVHDX[ GH  j FP
FURLVVDQWHQPDVVH/DUDFLQHHVWSLYRWDQWHHWLO\HQDTXHOTXHVXQHVWUDoDQWHV/HVWLJHVRQWXQH





























'HSXLV  OD /DYDQGH YUDLH IDLW O¶REMHW G¶XQH DSSHOODWLRQ G¶RULJLQH FRQWU{OpH $2&
/DYDQGHILQHGH+DXWH3URYHQFHDILQGHOXWWHUFRQWUHODFRQFXUUHQFHGHVHVVHQFHVpWUDQJqUHVHW
LGHQWLILHU XQH SURGXFWLRQ GH KDXWH TXDOLWp /HV SODQWHV GRLYHQW rWUH VXU XQH DLUH JpRJUDSKLTXH






























































HOOHHVWFDUDFWpULVWLTXHGHV WHUUDLQVVLOLFHX[HW VHGLIIpUHQFLHDLVpPHQWSDUVHV LQIORUHVFHQFHVHQ
JURV pSLV GH SHWLWHV IOHXUV SRXUSUHV VXUPRQWpV G¶XQH KRXSSH GH JUDQGHV EUDFWpHV YLROHWWHV





















pWDW VDQLWDLUHGHVSODQWV ,O HVW
FRQVHLOOp G





VXUWRXW XWLOLVpHV SRXU OD GpFRUDWLRQ /HV FKDPSV GH SRSXODWLRQ GH /DYDQGXOD DQJXVWLIROLD VRQW
XQHVSpFLILFLWpIUDQoDLVH)LJXUH>@>@
8Q FKDPS GH ODYDQGH FORQDOH D GHV SODQWV KRPRJqQHV GH FRXOHXU XQLIRUPH j SDUWLU G¶XQH
VpOHFWLRQGHO¶LQGLYLGXOHSOXVSURGXFWLIOHSOXVEHDXRXTXLVHQWOHPHLOOHXU&KDTXHFORQHDXUD
OHVPrPHVpYROXWLRQVYpJpWDWLYHVHWIORUDOHVHWUHSUpVHQWHUDXQFKpPRW\SHGpILQLSDUGHVSURILOV
FKURPDWRJUDSKLTXHV PrPH VL GHV GLIIpUHQFHV GXHV j O¶KXPLGLWp O¶HQVROHLOOHPHQW OH JHO RX
HQFRUHO¶DSSRUWGHO¶DJULFXOWHXUjVDSDUFHOOHSHXYHQWVXUYHQLU>@
,OH[LVWHOHVYDULpWpV0DLOOHWWHHW0DWKHURQQH&HWWHGHUQLqUHDXQHHVVHQFHLQVROXEOHGDQVO¶DOFRRO
HW Q¶HVW GRQF SDV XWLOLVpH SDU OHV SDUIXPHXUV &HSHQGDQW PpODQJpH j OD 0DLOOHWWH HQ TXDQWLWp
UDLVRQQDEOHHOOHSHUPHWG¶DXJPHQWHUVDTXDOLWpROIDFWLYH>@ 
/HVHPLVVH IDLWHQPDUVDYULOSRXUTXH OD MHXQHSODQWXOHSURILWHGHV MRXUV ORQJVHWFKDXGV/D
OLJQH GH SODQWDWLRQ HVW SUpSDUpH VXU XQH ODUJHXU GH FP OLJQH VLPSOH RX MXPHOpH DYHF XQ









SRXU FRQVHUYHU OHV TXDOLWpV GH FHUWDLQV FORQHV UHQGHPHQW HQ HVVHQFH PHLOOHXUH UpVLVWDQFH HW
DGDSWDWLRQDX[WHUUDLQVjSDUWLUG¶XQHSRSXODWLRQKpWpURJqQH>@
















IXU HW j PHVXUH TXH OD FKDOHXU V¶DPSOLILH (Q IRQFWLRQ GH OD VpFKHUHVVH HOOH FUpH GH JUDQGHV
UpVHUYHV G¶HDX j SDUWLU GH OD URVpHPDWLQDOH 6L RQ O¶DUURVH WRXWHV OHV VHPDLQHV OH V\VWqPH HVW
FRQWUHFDUUpHWODSODQWHVHUDWUqVEHOOHVXUOHSODQYpJpWDWLIPDLVDYHFGHSHWLWHVIOHXUV>@
'DQV OH FDOLFH R HOOHV DERQGHQW OHV FHOOXOHV VpFUpWULFHV VRQW UHJURXSpHV GDQV OHV FUHX[ GHV
VLOORQVSHWLWVGXYHWVSURWpJHDQWOHVUpVHUYHVG¶HDXGXVROHLO8QpSDLVIHXWUDJHGHSRLOVWHFWHXUV
UHFRXYUH OHV F{WHV SRXU UDOHQWLU O¶pYDSRUDWLRQ )LJXUH  /¶KXLOH WDSLVVH OD PHPEUDQH GHV
FHOOXOHV VpFUpWULFHVSRXU VHUYLUGHERXFOLHU DQWL89 /DSODQWHQHSHUG GRQF MDPDLVXQHJRXWWH
G¶HDX PrPH SDU JURVVH FKDOHXU HW HOOH HVW FXOWLYpH VDQV DUURVDJH WRXW DX SOXV DSUqV VHPLV RX






/D WHUUH HVW HQ IULFKHV SRXU DVVXUHU OD SpQpWUDWLRQ GHV SOXLHV HW GHV UDFLQHV HQ SURIRQGHXU HW
PD[LPDOLVHUODFDSDFLWpUpVHUYRLUHQHDXGXVRO'HVELQDJHVVRQWUpDOLVpVHQDYULODXGpSDUWGHOD




KHUEHV 8QH TXDQWLWp OLPLWpH G¶HQJUDLV HVW QpFHVVDLUH SRXU GpYHORSSHU GHV ODYDQGHV ULFKHV HQ
KXLOHVHVVHQWLHOOHV7URSG¶HQJUDLVDERXWLUDLWjODSURGXFWLRQG¶XQIHXLOODJHH[FHVVLIDXGpWULPHQW
GHODSURGXFWLRQG¶KXLOHHVVHQWLHOOH





/HV SODQWHV SDU OHXU SRUW HW OD UpGXFWLRQGH OHXU IHXLOODJH ODLVVHQW OH WHUUDLQ TX¶HOOHV RFFXSHQW







/HEXWLQDJHSHUPHWx XQHDXJPHQWDWLRQGHUHQGHPHQWHQHVVHQFHMXVTX¶jx XQIOpWULVVHPHQWUDSLGHGHODFRUROOHx XQDUUrWGHVpFUpWLRQQHFWDULIqUHpFRQRPLHGHJVXFUHTXLVHUYLUDjODIRUPDWLRQGHV
HVVHQFHV/HVVXFUHVSURYLHQQHQWGHVUpVHUYHVGXWLVVXQHFWDULIqUHHWODFRQFHQWUDWLRQGX













/H SK\WRSODVPH GX 6WROEXU HVW XQH EDFWpULH VDQV SDURL FHOOXODLUH QH SRXYDQW SDV VXUYLYUH HQ
GHKRUVG¶XQrWUHYLYDQWRQSDUOHGHSDUDVLWHREOLJDWRLUH(OOHSDVVHGXWXEHGLJHVWLIGHO¶LQVHFWH










'HSXLV TXDWUH DQV OH SK\WRSODVPH GX 6WROEXU GpFLPH  GHV FXOWXUHV GH /DYDQGH ILQH HW










OHV JUDLQHV PDWXUHV WRPEHQW &KH] OHV /DYDQGHV YUDLHV  j MRXUV DSUqV O¶DSSDULWLRQ GHV
SUHPLqUHV IOHXUV OHVFDOLFHV IRXUQLVVHQW OHPD[LPXPG¶HVVHQFHPDLV UDSLGHPHQWFHWWH ULFKHVVH
GLPLQXHXQSHXDYDQWTXHQ¶DSSDUDLVVHQWOHVSUHPLqUHVJUDLQHVPUHVHWSHQGDQWWRXWOHWHPSV





/HV UHQGHPHQWV GLXUQHV HQ KXLOH HVVHQWLHOOH QH SUpVHQWHQW SDV GH GLIIpUHQFH PDLV OHV
FRPSRVLWLRQVFKLPLTXHVYDULHQWSHQGDQWXQHMRXUQpH&HVRQWGHVLQIRUPDWLRQVLPSRUWDQWHVSRXU
OHWHPSVGHUpFROWHOHPHLOOHXUPRPHQWSRXUODUpFROWHGHV/DYDQGHVHVWjSDUWLUGHPLGLHWGDQV




SOXV IRUWH HVW pPLVH HQWUH K HW K DYHF XQ PD[LPXP HQWUH K HW K ,O HVW





























8Q GpFOLQ GH OD /DYDQGH ILQH HVW REVHUYp GHSXLV  DYHF OH GpYHORSSHPHQW GH SURGXLW GH





/D SURGXFWLRQ PRQGLDOH D OLHX HQ $QJOHWHUUH (VSDJQH ,WDOLH 0DURF 8NUDLQH &KLQH PDLV
VXUWRXWHQ5XVVLHHWHQ%XOJDULH/HVSURGXFWLRQVpWUDQJqUHVVRQWLVVXHVGHFORQHV
(QODSURGXFWLRQIUDQoDLVHUHSUpVHQWHGHODSURGXFWLRQPRQGLDOHDYHFKHFWDUHV
GH /DYDQGH GRQWSRXU ODGLVWLOODWLRQHWSRXU ODSURGXFWLRQGH IOHXUV HWERXTXHWV HW
WRQQHVG
KXLOHHVVHQWLHOOHGH/DYDQGHILQH
'HSXLV O¶pWp  OD )UDQFH TXL pWDLW OH SUHPLHU SURGXFWHXU PRQGLDO D pWp GRXEOpH SDU OD
%XOJDULH WRQQHVWRQQHV /
8NUDLQH HW OD &KLQH FXOWLYHQW PRLQV GH WRQQHV FKDFXQH
&
HVW OD PRLWLp GH OD SURGXFWLRQ PRQGLDOH G
KXLOH HVVHQWLHOOH GH /DYDQGH TXL D pWp SHUGXH HQ
PRLQVGHGL[DQV>@>@>@
/DYDQGHDVSLF>@>@
/D /DYDQGH DVSLF Q¶HVW SDV FXOWLYpH HQ )UDQFH OH SULQFLSDO SURGXFWHXU pWDQW O¶(VSDJQH 6D
SURGXFWLRQPRQGLDOHHVWHVWLPpHjWRQQHVHQ
/DYDQGLQ>@>@>@








(Q  OD SURGXFWLRQ IUDQoDLVH UHSUpVHQWH  GH OD SURGXFWLRQ PRQGLDOH GRQW  GH
SURGXFWLRQ D OLHX GDQV OH 6XG (VW DYHF WRQQHV G
KXLOH HVVHQWLHOOH /¶(VSDJQH HVW OH
GHX[LqPH SURGXFWHXU DYHF WRQQHV SDU DQ /HV SULQFLSDX[ GpERXFKpV VRQW O
LQGXVWULH GHV
GpWHUJHQWV OHVVLYHV SURGXLWV G






¼ SRXU OD /DYDQGH FORQDOH /¶KXLOH HVVHQWLHOOH GH /DYDQGLQ 6XSHU HVW UHYHQGX ¼ OH NLOR
FLQTIRLVPRLQVFKHUTXHOD/DYDQGHILQH3RXUO¶KXLOHHVVHQWLHOOHGH/DYDQGHILQHLPSRUWpHHOOH
HVWGHX[IRLVPRLQVFKqUHTXHOH/DYDQGLQHWIRLVPRLQVFKqUHTXHOD/DYDQGHILQHGH)UDQFH































/D GLVWLOODWLRQ SHUPHWWDQW G¶H[WUDLUH O¶KXLOH HVVHQWLHOOH GH OD SODQWH HVW OD PpWKRGH OD SOXV
DQFLHQQHHWpJDOHPHQWODSOXVXWLOLVpH/HVSUHPLHUVDODPELFVGHGLVWLOODWLRQGDWHQWGHLO






















'DQV OHV DQQpHV  XQH pYROXWLRQ WHFKQLTXH LPSRUWDQWH DSSDUDvW O¶DODPELF j EDLQPDULH
/¶KXLOH HVVHQWLHOOH JDJQH DLQVL HQ TXDOLWp HW OH GLVWLOODWHXU HQ WHPSV GH GHX[ j PRLQV




















'H QRV MRXUV OHV DODPELFV VRQW FRQVWUXLWV HQ DFLHU LQR[\GDEOH $XWUHIRLV FHV DODPELFV pWDLHQW
IDEULTXpVHQFXLYUHPDLVFHWWHPDWLqUHSURYRTXDLWVRXYHQWXQHFRORUDWLRQGHO¶KXLOHHVVHQWLHOOH





















&HV FHOOXOHV VpFUpWULFHV VRQW SUpVHQWHV GDQV GHV SRLOV VpFUpWHXUV RX WULFKRPHV VRXV TXDWUH
IRUPHVSRLOVSHOWpVSRLOVFDSLWpVjSLHGFRXUWORQJRXERVVHOp)LJXUH/HVWULFKRPHVSHOWpV






/D PDWLqUH SUHPLqUH EUXWH QRXV PRQWUH GHV DOLJQHPHQWV GH SRLOV WHFWHXUV DOWHUQDQW DYHF GHV
DOLJQHPHQWV GH SRLOV VpFUpWHXUV H[WHUQHV RX LQWHUQHV 2Q REVHUYH GDQV OD PDWLqUH WUDLWpH OD
GLVSDULWLRQGHO¶DOLJQHPHQWGHVSRLOVVpFUpWHXUVHWODGHVWUXFWLRQGHFHVSRLOV
/HV HVVHQFHV RQW SRXU RULJLQH OD SKRWRV\QWKqVH OHV JOXFLGHV SURGXLWV SDU O¶DFWLYLWp





/HV PpWDEROLWHV HW SUpFXUVHXUV GH O¶HVVHQFH DUULYHQW GDQV XQDPDV GH j FHOOXOHV HQJOREpHV
GDQVXQHVHXOHPHPEUDQHGHODFHOOXOHPqUH'DQVFKDTXHFHOOXOHRQFRPSWHMXVTX¶jJRXWWHV
G¶HDX HW G¶KXLOH HVVHQWLHOOH /¶KXLOH HVVHQWLHOOH V¶DFFXPXOH VRXV OD SDUWLH VXSpULHXUH GH OD
PHPEUDQH JOREDOH /D IRUPH JpQpUDOH GH FHV FHOOXOHV QH FKDQJH SDV DSUqV OD IORUDLVRQ FH TXL
H[FOXH WRXWHpYDSRUDWLRQGH O¶HVVHQFH ,O IDXGUDXQHUXSWXUHPpFDQLTXHGpFKLUDQW ODPHPEUDQH
SDUIURWWHPHQWRXSDUDFWLRQGHODYDSHXUG¶HDXSRXUOLEpUHUO¶HVVHQFH)LJXUH3DUH[HPSOH
OHVFDOLFHVXWLOLVpVSRXUSDUIXPHUOHVDUPRLUHVQHVHQWHQWSOXVDXERXWG¶XQFHUWDLQWHPSVO¶RGHXU





/¶DURPDWKpUDSLH Q¶XWLOLVH TXH OHV SULQFLSHV DFWLIV G¶XQH SDUWLH GH OD SODQWH R LOV VRQW
H[WUrPHPHQWFRQFHQWUpV
$YDQWODGLVWLOODWLRQODUpFROWHGRLWVXELUXQWHPSVGHVpFKDJHDILQGHSHUGUHO¶H[FqVG¶HDX8Q







GHV VRPPLWpV IOHXULHV /HV WLJHV HW OHV IOHXUV VRQW LQWURGXLWHV HQ TXLQFRQFH GDQV OH YDVH GH OD
GLVWLOOHULH FRPSRUWDQW GHV WURXV SRXU ODLVVHU SDVVHU OD YDSHXU /HV GLVWLOOHULHV LQGXVWULHOOHV
FRPSRUWHQWJpQpUDOHPHQWGHX[YDVHVXQVHXOHVWpTXLSpG¶XQV\VWqPHGHFKDXGLqUHHWODYDSHXU
HVW DFKHPLQpH YHUV OH VHFRQG JUkFH j XQH YDQQH 8Q YDVH GH PqWUHV GH SURIRQGHXU FRQWLHQW
WRQQH GH SODQWHV IRQFWLRQ GX WDVVHPHQW JHUEHV GH /DYDQGLQ SHVDQW XQHWRQQH (OOHV
VRQWVRLJQHXVHPHQWWDVVpHVDYHFXQSQHXGHWUDFWHXUUHPSOLGHEpWRQNJVSRXUDVVXUHUXQH




6RXV O¶DFWLRQ GH OD FKDOHXU HW GH O¶HDX VRXV IRUPH GH YDSHXU OHV PROpFXOHV YRODWLOHV GHV










/HV FHOOXOHV pFODWHQW HW O¶HVVHQFH HVW HQWUDvQpH DYHF OD YDSHXU G¶HDX 2Q DVVLVWH j XQH




/H PpODQJH JD]HX[ YDSHXU G¶HDX HW KXLOH HVVHQWLHOOH SDVVH GDQV XQ FRO GH F\JQH HW GDQV XQ
FRQGHQVHXUpYDSRUDWLID\DQWXQU{OHGHUpIULJpUDQW ,OHVW IDLWG¶XQHPXOWLWXGHGHVHUSHQWLQV
LUULJXpVSDUGHO¶HDXj&SURSXOVpHSDUGHVEXVHV/HVQRPEUHXVHVVSLUHVSHUPHWWHQWG¶DYRLU








/H PpODQJH HVW HQVXLWH GpYHUVp GDQV XQ HVVHQFLHU RX YDVH )ORUHQWLQ R LO GpFDQWH 'HX[
URELQHWV VRQW SUpVHQWV OH SOXV KDXW SHUPHW GH UHFXHLOOLU O¶KXLOH HVVHQWLHOOH HW OH SOXV EDV O¶HDX
GLVWLOOpH (Q HIIHW O¶KXLOH HVVHQWLHOOH SDU GLIIpUHQFH GH GHQVLWp HVW SOXV OpJqUH HOOH VXUQDJH
/¶HDX GLVWLOOpH HVW DURPDWLVpH SDU OHV WUDFHV GH FHOOHFL F¶HVW O¶K\GURODW RX HDX IORUDOH &HWWH
GHUQLqUH VDQV PLQpUDX[ PDLV FRQWHQDQW WRXMRXUV HQWUH  HW  G¶KXLOH HVVHQWLHOOH HVW






PLQXWHV OD FRPSRVLWLRQ GH O¶KXLOH QH YDULDQW SDV HQ IRQFWLRQ GH OD GXUpH GH GLVWLOODWLRQ









/¶$)125 $VVRFLDWLRQ)UDQoDLVHGHQRUPDOLVDWLRQGRQQH ODGpILQLWLRQ VXLYDQWH QRUPH1)7
 ©/¶KXLOH HVVHQWLHOOH HVW OH SURGXLW REWHQX j SDUWLU G¶XQH PDWLqUH SUHPLqUH G¶RULJLQH
YpJpWDOH VRLW SDU HQWUDvQHPHQW j OD YDSHXU VRLW SDU GHV SURFpGpV PpFDQLTXHV j SDUWLU GH
O¶pSLFDUSH GHV &LWUXV VRLW SDU GLVWLOODWLRQ VqFKHª /¶KXLOH HVVHQWLHOOH SRXU O¶DURPDWKpUDSHXWH
FRUUHVSRQGjO¶HVVHQFHGLVWLOOpHSRXUOHSD\VDQHWO¶H[WUDLWSRXUOHSDUIXPHXU
,OH[LVWHG¶DXWUHVW\SHVGHSURGXLWV
 OD FRQFUqWH REWHQXH j SDUWLU G¶XQH PDWLqUH SUHPLqUH IUDvFKH G¶RULJLQH YpJpWDOH SDU










URXHHWSORQJHQWGDQV OHVROYDQWTXLGLVVRXW OHVSULQFLSHVDURPDWLTXHVSDUpYDSRUDWLRQ ,O UHVWH
DORUVODFRQFUqWH3RXUpOLPLQHUOHVLPSXUHWpV FLUHVYpJpWDOHVUpVLQHVVXEVWDQFHVSHFWLTXHVOD
FRQFUqWH HVW PpODQJpHj GH O¶DOFRRO TXL HQWUDvQH OHV SULQFLSHV RGRUDQWV PDLV QH UHWLHQW SDV OHV
FLUHV PDOD[pHV SXLV ILOWUpHV 2Q REWLHQW XQ PpODQJH GH FRQFUqWH HW G¶DOFRRO PRLQV SkWHX[ R
WRXWHVOHVFLUHVHQVXVSHQVLRQQRQVROXEOHVRQWpWpUHWLUpHV/DSDUWLHRGRUDQWHVROXEOHHVWUHWLUpH
GH O¶DODPELF &HW H[WUDLW REWHQX HVW DSSHOp HVVHQFH DEVROXH RX DEVROXH HW HVW SULQFLSDOHPHQW





JUDWWDJHPpFDQLTXH(OOHHVWXWLOLVpHXQLTXHPHQWSRXUOHVDJUXPHVx O¶HQIOHXUDJH H[WUDFWLRQ G¶XQH KXLOH HVVHQWLHOOH SDU XQ FRUSV JUDV &HWWH PpWKRGH pWDLW
HPSOR\pHSRXUOHVIOHXUVIUDJLOHVQDUFLVVHURVHMDVPLQPDLVHOOHDpWpDEDQGRQQpHx O¶H[WUDFWLRQ SDU XQ VROYDQW GLVVROXWLRQ GH OD PDWLqUH SUHPLqUH RGRUDQWH G¶XQH SODQWH



















6HORQ OD SKDUPDFRSpH HXURSpHQQH OD WHQHXU GHV IOHXUV GH /DYDQGXOD DQJXVWLIROLD HVW DX










/D GLVWLOODWLRQ HQJHQGUH GHV UpDFWLRQV G¶LVRPpULVDWLRQ GH VDSRQLILFDWLRQ GH SRO\PpULVDWLRQ HW


























FLQpROH HW GH FDPSKUH TXH OD /DYDQGH ILQH TXL D SOXV G¶DFpWDWH GH OLQDO\OH WHUSLQRO HW
FLVȕRFLPqQHTXH O¶$EULDO /¶RGHXU IUDvFKHGX /DYDQGLQHVWGXHj ODSUpVHQFHGHFDPSKUHTXL
MRXHpJDOHPHQWXQU{OHGHFRQVHUYDWHXU7DEOHDX
'¶DXWUH SDUW G¶DXWUHV FRPSRVpV QRQ GLVWLOODEOHV VRQW UHWURXYpV GDQV OHV SODQWHV HQWLqUHV









)UDQFH /HV QRUPHV pWDQW GHV SURSULpWpV GH FKDTXH pWDEOLVVHPHQW FH QH VRQW TXH GHV WLWUHV








/HV WHUSqQHV FRPSRVDQWV GHV KXLOHV HVVHQWLHOOHV SURYLHQQHQW G¶XQLWpV G¶LVRSUqQHV GRQW OD
IRUPXOHPROpFXODLUHHVW&+/HVPRQRWHUSqQHVFRQWLHQQHQWGHX[PROpFXOHVG¶LVRSUqQHV&




















































/DIRUPDWLRQG¶LVRSUpQRwGHVSURYLHQWGHGHX[YRLHVLQGpSHQGDPPHQWUpJXOpHVx OD YRLH GH V\QWKqVH GH O¶DFLGH PpYDORQLTXH 09$ SURGXLVDQW GHV K\GURFDUEXUHV
WHUSpQLTXHV PRQRWHUSqQHV VHVTXLWHUSqQHV &HOOHFL HVW XWLOLVpH GDQV OHV





- OD YRLH GH V\QWKqVH GX PpWK\OpU\WKULWROSKRVSKDWH 0(3 SURGXLVDQW GHV FRPSRVpV
D\DQW GHV JURXSHPHQWV K\GUR[\OHV FpWRQHV RX DOGpK\GHV HW FRQVLGpUpV FRPPH GHV
VXEVWDQFHVDURPDWLTXHV /DSOXSDUWGHV FRQVWLWXDQWVGH O¶KXLOHHVVHQWLHOOHGH ODYDQGH
VRQWFRQVWLWXpVSDUFHWWHYRLH&HWWHV\QWKqVHDOLHXGDQVOHVFKORURSODVWHVSDUWLFXOHV
GX F\WRSODVPH GHV FHOOXOHV YpJpWDOHV TXL FRQWLHQQHQW GH OD FKORURSK\OOH HW GH
O¶DPLGRQ/H0(3SURYLHQWGX';3GpR[\'[\OXORVHSKRVSKDWHFRQWU{OpHSDU
OD';6GpR[\'[\OXORVHSKRVSKDWHV\QWKDVHSUHPLqUHHQ]\PHGH ODYRLH/D





&HSHQGDQW OHV VHVTXLWHUSqQHV UHSUpVHQWHQW XQH IDLEOH SURSRUWLRQ j FDXVH G¶XQ IDFWHXU




- pWDSH  UpDFWLRQV GRQQDQW QDLVVDQFH j O¶LVRSHQWpQ\OS\URSKRVSKDWH ,33 &
SUpFXUVHXUXQLYHUVHOGHVWHUSqQHV&HOXLFLV¶LVRPpULVHHQGLPpWK\ODOO\S\URSKRVSKDWH
'0$33&
- pWDSH  FRQGHQVDWLRQ HQWUH XQH XQLWp G¶,33 HW XQH XQLWp GH '0$33 TXL IRUPH OH
JpUDQ\OS\URSKRVSKDWH *33 SUpFXUVHXU GHV PRQRWHUSqQHV 8QH XQLWp ,33 SHXW VH
FRQGHQVHU VXU OH *33 SRXU IRUPHU OH IDUQpV\OS\URSKRVSKDWH )33 SUpFXUVHXU GHV
VHVTXLWHUSqQHVHWGHVWULWHUSqQHV
- pWDSH  OHV SUpFXUVHXUV OLQpDLUHV VRQW FRQYHUWLV HQ WHUSqQHV LQGLYLGXHOV j WUDYHUV
O¶DFWLRQ FDWDO\WLTXH GHV V\QWKDVHV VSpFLILTXHV GHV WHUSqQHV736 SRXU SURGXLUH
HQYLURQPRQRWHUSqQHVHWVHVTXLWHUSqQHV/DSOXVDERQGDQWHVHVTXLWHUSqQH



















OD /,06 OLPRQqQH V\QWKDVH GLUHFWHPHQW UHVSRQVDEOH GH OD V\QWKqVH GH WHUSqQHV





WDUG SDUWLHOOHPHQW DFpW\Op HQ DFpWDWH GH OLQDO\OH DSSDUWHQDQW DX JURXSH  WRXW FRPPH
O¶DFpWDWH GH ODYDQGXO\OH HW OH ȕFDU\RSK\OOqQH ,OV VRQW DX SOXV KDXW QLYHDX GXUDQW




/HV /,06HW /,16VRQWGHVPRQRWHUSqQHV V\QWKDVHVTXLGpSHQGHQWGH OD WHPSpUDWXUHHWGX
S+DFWLYLWpRSWLPDOHj&HWS+/D%(56HVWXQHVHVTXLWHUSqQHV\QWKDVH/HVWHUSqQHV
GHVJURXSHVHWSRXUUDLHQWDJLUFRPPHUHSHOOHQWVSRXUSURWpJHUOHVIOHXUVLPPDWXUHVHWOHV




                                                             























/H OLQDORO HVW HQVXLWH PpWDEROLVp SDU GHV F\WRFKURPHV 3 PRQRR[\JpQDVHV GpSHQGDQWV
DYHF FRQMXJDLVRQ j XQ DFLGH JOXFXURQLTXH ,O HVW H[FUpWp YLD OHV XULQHV  O¶DLU H[SLUp





























YDULpH VHORQ OHV pSRTXHV HW OHV SHXSOHV 'DQV OD PpGHFLQH WUDGLWLRQQHOOH FKLQRLVH OD SODQWH
pWDLW GpMj XWLOLVpH GDQV O¶LQIHUWLOLWp OHV LQIHFWLRQV O¶DQ[LpWp HW OD ILqYUH $X HU VLqFOH




PRLV HOOH FRQQXW XQ LPPHQVH VXFFqV DX ;,;qPH VLqFOH HW IXW OD SUHPLqUH j RXYULU DX[
KRPPHV OH PRQGH GX SDUIXP 'DQV OHV WHPSV YLFWRULHQV HOOH D pWp HPSOR\pH FRPPH
DSKURGLVLDTXHSRXUWUDLWHUO¶DORSpFLHDXJPHQWHUOHIOX[ELOLDLUHVRLJQHUOHVXOFqUHVYDULTXHX[
RXHQFRUHVRXODJHUOHV\QGU{PHGXFDQDOFDUSLHQ>@>@
$XMRXUG¶KXL VHVXVDJHVGHPHXUHQWPXOWLSOHV /D /DYDQGHHVW FRXUDPPHQWXWLOLVpHGDQV OHV
SDUIXPVOHVVDYRQVOHVSRXGUHVGHEDLQOHVERXJLHVHWOHVVDFKHWVSDUIXPpV2QODUHWURXYH
PrPHjIDLEOHFRQFHQWUDWLRQSRXUDURPDWLVHUOHVWKpVRXODQRXUULWXUHFRPPHGDQVOHVKHUEHV
GH 3URYHQFH 8QH FLWDWLRQ SRSXODLUH GLW TXH OH SDUIXP GRX[ HW VXEWLO GH OD /DYDQGH ILQH
DSDLVHO¶HVSULWWDQGLVTXHOHFRUSVHVWGpWHQGXSDUOD/DYDQGHDVSLF(QHIIHWFHOOHFLWRQLTXH
SDUODSUpVHQFHGHFDPSKUHUHSUpVHQWH©O¶XUJHQFHªSLTXUHG¶LQVHFWHOHFDPSKUHDQQLKLODQW





/HV V\VWqPHV QHXURQDX[ *$%$ JOXWDPDWH HW FKROLQHUJLTXH VRQW SDUWLFXOLqUHPHQW DVVRFLpV









DXJPHQWDWLRQ GX VWDGH GHX[ GX VRPPHLO GLW OpJHU HW XQH GLPLQXWLRQ GX VRPPHLO j
58 
 
PRXYHPHQWV RFXODLUHV UDSLGHV GLW SDUDGR[DO HVW DXVVL REVHUYpH &HSHQGDQW SRXU TX¶XQ
K\SQRWLTXHVRLWHIILFDFHXQHDPELDQFHFDOPHGRLWrWUHLQVWDXUpH>@
/H GLD]pSDP HVW XQ DQ[LRO\WLTXH XWLOLVp GDQV OD JHVWLRQ GHV WURXEOHV GX VRPPHLO FRPPH
O¶LQVRPQLH ,OHVWDJRQLVWHGXUpFHSWHXU LRQRWURSLTXH*$%$DFLGHJDPPDDPLQREXW\ULTXH
GXV\VWqPHQHUYHX[FHQWUDOTXLFRPSRUWHGHX[VRXVW\SHVĮHWȕ/HGLD]pSDPVHIL[HjOD
VRXV XQLWp Į OH UpFHSWHXU FKDQJH DORUV GH FRQIRUPDWLRQ HW GHYLHQW SHUPpDEOH DX[ LRQV
FKORUXUHV HQWUDvQDQW XQH K\SHUSRODULVDWLRQ GH OD PHPEUDQH /H SDVVDJH G¶XQ SRWHQWLHO





SUpVHQWH GHV HIIHWV VpGDWLIV HW K\SQRWLTXHV LO LQKLEH OH UpFHSWHXU GH IDoRQ UpYHUVLEOH j GH
IRUWHVFRQFHQWUDWLRQVLQYLWURGRVHGpSHQGDQWHPJPO>@>@




O¶$03F DGpQRVLQH PRQRSKRVSKDWH F\FOLTXH RX OD YRLH 12 R[\GH QLWULTXH *03F
JXDQRVLQHPRQRSKRVSKDWHF\FOLTXH>@'HjPJNJMRXUSHURVOD/DYDQGHDXQ
HIIHW VpGDWLI HW GH  j PJNJ XQ HIIHW K\SQRWLTXH /¶DXJPHQWDWLRQ GX WHPSV GH
VRPPHLOLQGXLWSDUPJNJGHOLQDOROHVWGHPLQLOHVWGHPLQSRXUOHGLD]pSDPjOD
PrPHGRVH>@>@












/HV UpJLRQV GX FHUYHDX FRPSRVDQW OH FLUFXLW GH O¶DQ[LpWp LQFOXHQW OH V\VWqPH OLPELTXH OH
FRUWH[FpUpEUDOHWGHV]RQHVGHO¶K\SRWKDODPXV/HFKORUGLD]pSR[\GHEHQ]RGLD]pSLQHUpGXLW
FLQTGHFHVUpJLRQVHWO¶LQKDODWLRQG¶KXLOHHVVHQWLHOOHGH/DYDQGHILQHWURLV>@
/¶DQ[LpWp HVW DXVVL DVVRFLpH j O¶DFWLYDWLRQ GH O¶D[H DGUpQRFRUWLFR SLWXLWR K\SRWKDODPLTXH
LQLWLpH SDU OD VpFUpWLRQ GH &5) FRUWLFROLEpULQH TXL HQVXLWH UpJXOH OD VpFUpWLRQ G¶$&7+
KRUPRQH DGUpQRFRUWLFRWURSH SDU O¶K\SRSK\VH TXL LQGXLW OD OLEpUDWLRQ GH FRUWLVRO KRUPRQH
JOXFRFRUWLFRwGHSURGXLWHGDQV ODJODQGHVXUUpQDOH )LJXUH /HQLYHDXGHFRUWLVROGDQV OD
VDOLYH UHIOqWH DYHF SUpFLVLRQ OH WDX[ DFWLI OLEUH GDQV OH VDQJ &HSHQGDQW LO HVW OLEpUp
WDUGLYHPHQWSDUUDSSRUWjODFKURPRJUDQLQH$&J$HWQ¶HVWSDVXQERQPDUTXHXUGHVWUHVV
DLJX &J$ HVW XQH JO\FRSURWpLQH SURGXLWH GDQV OHV JODQGHV VRXV PD[LOODLUHV OLEpUpH
GLUHFWHPHQWGHVFHOOXOHVGH ODVDOLYH7RGDHWFROO >@FROOHFWHQWGHVpFKDQWLOORQVGHVDOLYH
FKH]VXMHWVVDLQVkJpVGHjDQVLPPpGLDWHPHQWDYDQWHWDSUqVGHVWHVWVDULWKPpWLTXHV







$X WRWDO  HVVDLV FOLQLTXHV UDQGRPLVpV RQW pWp UpDOLVpV DYHF OD /DYDQGH LPSOLTXDQW
SDUWLFLSDQWV &KH]  IHPPHV KpPRGLDO\VpHV GHV LQKDODWLRQV G¶KXLOH HVVHQWLHOOH GH
/DYDQGHILQHGLPLQXHQWVLJQLILFDWLYHPHQW O¶DQ[LpWpPHVXUpHSDU OH+$0$6FRUH+DPLOWRQ
$Q[LpWp >@/HVFRUH67$, ,QYHQWDLUHGXQLYHDXG¶DQ[LpWpjXQPRPHQWGRQQpGDQVXQH






GX WRQXV YDJDO /¶DFWLYLWp SDUDV\PSDWKLTXH IUpTXHQFH FDUGLDTXH HW SUHVVLRQ V\VWROLTXH
GLPLQXpHVSUHVVLRQGLDVWROLTXH DXJPHQWpHGRQW O¶DFpW\OFKROLQHHVWXQQHXURPpGLDWHXUHVW
DVVRFLpH j XQH GLPLQXWLRQ GH O¶DQ[LpWp /H FDPSKUH HVW XQ SV\FKRVWLPXODQW FRQWUH OHV
V\QFRSHV>@>@>@
'¶DXWUHV pWXGHV PRQWUHQW TXH O¶((* (OHFWUR (QFpSKDOR *UDPPH HVW PRGLILp GH IDoRQ
LGHQWLTXHSDUO¶LQKDODWLRQGH/DYDQGH>@>@>@>@
7RXWHIRLV OD /DYDQGH D GHV HIIHWV DQ[LRO\WLTXHV FKH] OHV KXPDLQV HQ FDV GH IDLEOH DQ[LpWp
PDLVSDVjGHVQLYHDX[pOHYpVG¶DQ[LpWp>@(QHIIHWO¶DGPLQLVWUDWLRQG¶XQHGRVHXQLTXHGH
ODYDQGHFKH]VXMHWVQ¶HVWSDVVXIILVDQWHSRXUPRGpUHUOHQLYHDXG¶DQ[LpWpGXUDQWXQILOPj
VXVSHQVFRPPHDYHF OHV ,656,QKLELWHXUV6pOHFWLIVGH5HFDSWXUHGH OD6pURWRQLQHTXLQH
VRQWHIILFDFHVTX¶DSUqVTXHOTXHVVHPDLQHVG¶DGPLQLVWUDWLRQ>@/HVGRVHVIDLEOHVGHODYDQGH
LQKDOpV  j PO Q¶RQW SDV G¶HIIHW DQ[LRO\WLTXH PDLV OHV IRUWHV GRVHV  j PO






/D SDWKRORJLH FRQGXLW j XQH SHUWH GH QHXURQHV FKROLQHUJLTXHV HW XQH FKXWH GX QLYHDX
G¶DFpW\OFKROLQH &H SURFHVVXV QHXURGpJpQpUDWLI HVW DXVVL G j O¶DFWLYDWLRQ GH FHOOXOHV
PLFURJOLDOHV FUpDQW GHV pYqQHPHQWV LQIODPPDWRLUHV GX VWUHVV R[\GDQW HW XQH QHXURWR[LFLWp
JOXWDPDWHLQGXLWH /¶HIILFDFLWp GHV WKpUDSLHV SKDUPDFRORJLTXHV LQKLELWHXUV GHV
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/D QHXURSRwqVH IDEULFDWLRQ GH QHXURQHV HVW DFFHQWXpH SDU OD VWLPXODWLRQ ROIDFWLYH
&HSHQGDQW SOXV OD PDODGLH G¶$O]KHLPHU SURJUHVVH SOXV XQH G\VRVPLH SHUWXUEDWLRQ GH
O¶RGRUDW LPSRUWDQWH HVWREVHUYpH DIIHFWDQW O¶HIILFDFLWpGH O¶DURPDWKpUDSLH HW ODQHXURSRwqVH
>@
+DQFLDQX HW FROO >@ XWLOLVHQW OD VFRSRODPLQH DQWDJRQLVWH GX UpFHSWHXU FKROLQHUJLTXH
PXVFDULQLTXHSHUPHWWDQWG¶LQGXLUHXQHGpPHQFHHWGHFUpHUGHVGRPPDJHVR[\GDWLIGDQV OH
FHUYHDX GHV DQLPDX[ &KH] OHV UDWV WUDLWpV /DYDQGXOD DQJXVWLIROLD HW /DYDQGXOD K\EULGD
DXJPHQWHQW










&KH]  SHUVRQQHV kJpHV G¶XQH PDLVRQ GH UHWUDLWH OD VWLPXODWLRQ ROIDFWLYH GH /DYDQGXOD
DQJXVWLIROLD HVW DVVRFLpH j XQH LQFLGHQFH SOXV IDLEOH GHV WURXEOHV FRJQLWLIV DVVRFLpV j GHV
FKXWHV HWXQFRPSRUWHPHQW DJUHVVLI >@ >@ >@ /H OLQDOROSURWqJHGH ODQHXURWR[LFLWp

















$NKRQGD]H]HW FROO >@ FRPSDUHQW O¶HIILFDFLWpGHJRXWWHVSDU MRXU POGH WHLQWXUHGH
/DYDQGH ILQH j O¶LPLSUDPLQH DQWLGpSUHVVHXU FRQYHQWLRQQHO SHQGDQW TXDWUH VHPDLQHV FKH]
DGXOWHV GRQW OH VFRUH +DPLOWRQ GH 'pSUHVVLRQ +$0' HVW G¶DX PRLQV  V\PSW{PHV
GpSUHVVLIV PRGpUpV j VpYqUHV 'DQV OH JURXSH LPLSUDPLQH GHV HIIHWV LQGpVLUDEOHV
DQWLFKROLQHUJLTXHVVRQWREVHUYpV/D/DYDQGHLQKLEDQWODOLDLVRQDX[UpFHSWHXUV+7$HVW
PRLQVHIILFDFHTXHO¶LPLSUDPLQHVHXOHPDLVODFRPELQDLVRQGHVGHX[DJLWHQV\QHUJLH/DGRVH








/¶DFWLYDWLRQ GHV V\VWqPHV FKROLQHUJLTXHV HW RSLRwGHV MRXH XQ U{OH FUXFLDO GDQV O¶DQWDOJLH
LQGXLWHSDUOD/DYDQGH/HOLQDOROHWO¶DFpWDWHGHOLQDO\OHVRQWDJRQLVWHVGHFHVV\VWqPHVLOV
LQKLEHQW OHV DFpW\OFKROLQHVWpUDVHV HW OD OLDLVRQ SRVW V\QDSWLTXH GH O¶DFpW\OFKROLQH DX[
UpFHSWHXUV PXVFDULQLTXHV HW QLFRWLQLTXHV GH OD MRQFWLRQ QHXURPXVFXODLUH ,OV LQWHUDJLVVHQW
DXVVL DYHF OHV ELFRXFKHV OLSLGLTXHV GHV PHPEUDQHV SODVPDWLTXHV SDU LQKLELWLRQ GHV LQIOX[
FDOFLTXHV RX SDU LQKLELWLRQ GH O¶DXJPHQWDWLRQ GH SHUPpDELOLWp GHV 1D EORTXDQW DLQVL OD
QHXURWUDQVPLVVLRQGHVUpFHSWHXUV10'$PHQDQWjXQHDFWLRQDQWLQRFLFHSWLYHSDUOLPLWDWLRQ
GH O¶DFWLYLWp PRWULFH >@ >@ /¶DGPLQLVWUDWLRQ RUDOH PJNJMRXU RX O¶LQKDODWLRQ
SHQGDQW PLQ GH /DYDQGLQ GLPLQXH VLJQLILFDWLYHPHQW OHV FRQWRUVLRQV LQGXLWHV SDU O¶DFLGH
DFpWLTXH FKH] O¶DQLPDO  >@ $X[ PrPHV GRVHV OH OLQDORO UpGXLW OHV °GqPHV GH OD
SDWWHLQGXLWSDUODFDUUDJKpQDQHFKH]OHVUDWVXQHKHXUHDSUqVO¶LQMHFWLRQ >@>@¬XQH
SOXVKDXWHGRVHHWDYHFXQHDXJPHQWDWLRQGXWHPSVGHODWHQFHOHOLQDOROHVWHIILFDFHGDQVOH
PRGqOH G¶DQDOJpVLH VXSUD VSLQDO WHVW GH OD SODTXH FKDXGH FKH] OD VRXULV >@ /HV
FRXPDULQHVHWR[\GHGHFDU\RSK\OOqQHGDQVOHV/DYDQGHVILQHHWDVSLFRQWDXVVLXQU{OHDQWL
LQIODPPDWRLUHHWOHFDPSKUHHVWDQHVWKpVLTXHORFDO>@






5(('$ /D /DYDQGH ILQH HQ PpWKRGH FRPSOpPHQWDLUH DPpOLRUH OH SURFHVVXV GH
FLFDWULVDWLRQ HQ DXJPHQWDQW OD FLUFXODWLRQ VDQJXLQH ORFDOH HW HQ GLPLQXDQW OH WRQXV
PXVFXODLUHDSSRUWDQWDLQVLGHO¶DQDOJpVLH>@>@8QHDXWUHpWXGHGpPRQWUHTXHFKH]
IHPPHV SULPLSDUHV D\DQW VXEL XQH pSLVLRWRPLH O¶pU\WKqPH O¶LQIODPPDWLRQ HW OD GRXOHXU
VXEMHFWLYH VRQW VLJQLILFDWLYHPHQW UpGXLWV GDQV OH JURXSH /DYDQGH >@ &HWLQND\D HW FROO
>@RQWpWXGLpHQIDQWVHWVHPDLQHVSUpVHQWDQWGHVVLJQHVGHFROLTXHV'HVPDVVDJHV
DEGRPLQDX[ SDU OHXUV PqUHV DYHF GH O¶KXLOH HVVHQWLHOOH GH /DYDQGH ILQH XQH JRXWWH GDQV
P/G¶KXLOHG¶DPDQGHGRXFHVRQWHIILFDFHVGDQV OD UpGXFWLRQGHVV\PSW{PHV OHPXVFOH
OLVVHGHO¶LQWHVWLQHVWUHOD[pHWOHVIODWXRVLWpVHWIqFHVSDVVHQW





:DQJ HW FROO >@ RQW pWXGLp OHV HIIHWV QHXURSURWHFWHXUV GH OD /DYDQGH ILQH HQYHUV
O¶LVFKpPLHUHSHUIXVLRQ,5FKH]ODVRXULV/¶,5PqQHjXQGpVpTXLOLEUHHQWUHDQWLR[\GDQWVHW
UDGLFDX[ OLEUHV WR[LTXHV DXJPHQWDQW OD VXVFHSWLELOLWp GHV WLVVXV FpUpEUDX[ DX[ GRPPDJHV








/HV DFLGHV DPLQpV PRGLILpV SDU OHV UDGLFDX[ OLEUHV PqQHQW j XQH SHUWH GH VWUXFWXUH HW GH







9DVFXODLUH&pUpEUDO/D ODYDQGHDSSRUWHXQHRSWLRQ WKpUDSHXWLTXHSRXUSUpYHQLU OHV OpVLRQV
FpUpEUDOHVLQGXLWHVSDUO¶,5HQDWWpQXDQWODIRUPDWLRQH[FHVVLYHGHUDGLFDX[OLEUHVVHFRQGDLUH
jODUHSHUIXVLRQ
/D ODYDQGH ILQH V\QWKpWLVH GH O¶DFLGH URVPDULQLTXH XQ DFLGH SKpQROLTXH >@ &HOXLFL D
O¶KDELOLWp GH UpGXLUH )H HQ )H HW SRVVqGH GRQF GHV SURSULpWpV DQWLR[\GDQWHV FRPPH





/HV GRPPDJHV R[\GDWLIV SHXYHQW LQLWLHU HW SURPRXYRLU OD SURJUHVVLRQ GH SDWKRORJLHV
FKURQLTXHVFRPPHOHVGpVRUGUHVQHXURGpJpQpUDWLIVOHVFDQFHUVO¶DWKpURVFOpURVHODFDWDUDFWH




PpGLDWHXUV FKLPLTXHV KLVWDPLQH F\WRNLQHVSURLQIODPPDWRLUHV GRQW 71)Į )DFWHXU GH
WXPHXUHWGHQpFURVH/¶KXLOHHVVHQWLHOOHGH/DYDQGHOHVLQKLEH>@
/HV OLSRSRO\VDFFKDULGHV /36 EDFWpULHQV VRQW GHV SXLVVDQWV DFWLYDWHXUV GX V\VWqPH
LPPXQLWDLUHLQQp,OVLQGXLVHQWXQHUpDFWLRQLQIODPPDWRLUHOLEpUDQWGHVF\WRNLQHVHWUDGLFDX[
OLEUHVDQLRQVXSHUR[\GH2Ø/HVOLJQpHVFHOOXODLUHV7+3VWLPXOpHVSDU/36VRQWXWLOLVpHV
SDU +XDQJ HW FROO >@ FRPPH PRGqOH LQIODPPDWRLUH /H WUDLWHPHQW SDU  G¶KXLOH
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HVVHQWLHOOH GH /DYDQGH DXJPHQWH OD YLDELOLWp FHOOXODLUH LQKLEH OD SURGXFWLRQ G¶,/ȕ HW OD
JpQpUDWLRQG¶2ØHWGRZQUpJXOHOHVUpFHSWHXUV1)ț%HW7ROOOLNH7/5
7/5 HVW XQ UpFHSWHXU PHPEUDQDLUH PDMHXU SRXU OHV /36 GHV EDFWpULHV *UDP HW XQ GHV
SULQFLSDX[DFWLYDWHXUVGXV\VWqPHLPPXQLWDLUHLQQpLPSOLTXDQWODGpIHQVHGHO¶K{WHFRQWUHOHV
LQIHFWLRQVHW OHSURFHVVXVSK\VLRSDWKRORJLTXH1)ț%FRQWU{OH OD OLEpUDWLRQGHF\WRNLQHVSUR
LQIODPPDWRLUHV 71)Į ,/ ,/ HW ,/ HW UpJXOH OD SUROLIpUDWLRQ FHOOXODLUH /HV UDGLDWLRQV




/HV SURWpLQHV GH FKRF WKHUPLTXH +63 SHXYHQW GpFOHQFKHU GHV YRLHV GH VLJQDOLVDWLRQ
LQWUDFHOOXODLUH LPSOLTXDQW OH V\VWqPH LPPXQLWDLUH YLD OH 7/5 /D ODYDQGH DXJPHQWH




/HV PDODGLHV LQIODPPDWRLUHV GH O¶LQWHVWLQ LQFOXDQW OD PDODGLH GH &URKQ HW OHV FROLWHV
XOFpUHXVHV VRQW GXHV j GHV GpVRUGUHV LPPXQRORJLTXHV LPSOLTXDQW OH PLFURELRWH GDQV OH
WUDFWXVJDVWURLQWHVWLQDO
6XU GHV VRXULV DYHF FROLWHV DLJXHV FDXVpHV SDU &LWUREDFWHU URGHQWLXP %DNHU HW FROO RQW
REVHUYp TXH /DYDQGXOD [ LQWHUPHGLD DGPLQLVWUp SDU YRLH RUDOH UpGXLW OD SDWKRORJLH DYHF
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/HV WUDLWHPHQW FRXUDQWV SRXU JpUHU OHV FROLWHV LQFOXHQW GHV LPPXQRVXSSUHVVHXUV GHV DQWL
71)ĮHWGHVFRUWLFRVWpURwGHVTXLRQWGHVHIIHWVLQGpVLUDEOHVLPSRUWDQWVFRPPHO¶DXJPHQWDWLRQ
G¶LQIHFWLRQVHWGHFDQFHUV/HODYDQGLQ/DYDQGXOD[LQWHUPHGLDHW/VSLFDVRQWULFKHVHQ








Témoin  ? ?ũŽƵƌƐĂƉƌğƐů ?ŝŶĨĞĐƚŝŽŶ 
 ? ?ũŽƵƌƐĂƉƌğƐů ?ŝŶĨĞĐƚŝŽŶ + 





,O H[LVWH GHX[ PpFDQLVPHV SRXU OD VSDVPRO\VH OD UHOD[DWLRQ SDU OHV FHOOXOHV HQGRWKpOLDOHV








8QHGLPLQXWLRQGHSUHVVLRQ VDQJXLQHD pWpREVHUYpH VXUGHV VXMHWVK\SHUWHQGXV LQKDODQWGH
O¶KXLOHHVVHQWLHOOHGH OD/DYDQGHRIILFLQDOH GXUpHVHPDLQHVHIIHWFRQVWDWpDSUqVPLQ
G¶LQKDODWLRQ>@>@
'H SOXV O¶H[WUDLW DTXHX[ GH /DYDQGH HVW GLXUpWLTXH O¶RVPRODULWp XULQDLUH EDLVVH PDLV
O¶H[FUpWLRQ GH VRGLXP HVW PRGpUpH FRPSDUp DX GLXUpWLTXH GH V\QWKqVH 'LDPR[
DFpWD]RODPLGH
(IIHWDQWLDJUpJDQWSODTXHWWDLUH
&KH] GHV VRXULV SUpVHQWDQW XQ WKURPERHPEROLVPH SXOPRQDLUH %DOODEHQL HW FROO >@ RQW






UpGXLW OHV pYqQHPHQWV WKURPERWLTXHV VDQV LQGXLUH GH FRPSOLFDWLRQV KpPRUUDJLTXHV LO HVW
LQWpUHVVDQWGHQRWHUTXHO¶LQKLELWLRQGHO¶DJUpJDWLRQSODTXHWWDLUHHWODUpWUDFWLRQGXFDLOORWVRQW
GHX[IDFWHXUVHVVHQWLHOVGDQVO¶DFWLYLWpGHVPpGLFDPHQWVDQWLWKURPERWLTXHV
7RXWHIRLV VRXOLJQRQV TXH O¶XWLOLVDWLRQ G¶KXLOH HVVHQWLHOOH GH /DYDQGH GRLW rWUH OLPLWpH DX[
KpPRUUDJLHVVXSHUILFLHOOHVGHW\SHFRQWXVLRQVVDLJQHPHQWGHQH]
 (IIHWYDVRSURWHFWHXU>@>@ 
/DSDURGRQWLWHHVWXQHPDODGLH LQIHFWLHXVHFDUDFWpULVpHSDU ODSHUWHGHV WLVVXVVXSSRUWDQW OHV




GX WLVVX FRQMRQFWLI FRQGXLVDQW j OD SDURGRQWLWH 003 HW 003 VRQW VpFUpWpHV SDU OHV





induced MMP activation 
Inh bition of bacterial-
induced MP activation 







/D /DYDQGH DVSLF /DYDQGXOD VSLFD HVW FLFDWULVDQWH HW SHXW rWUH XWLOLVpH SRXU VRXODJHU OD
GRXOHXU HQ FDV GH FDULH SDU VLPSOH DSSOLFDWLRQ G¶XQ FRWRQ LPELEp VXU OD GHQW RX HQ FDV
G¶KHUSqVODELDO'HPrPHOD/DYDQGHYUDLH/RIILFLQDOLVHVWHIILFDFHGDQVO¶KDOLWRVHEDLQGH
ERXFKHRXFRQWUHOHVEUOXUHVHWFRXSVGHVROHLO>@
4XDQWDX/DYDQGLQ LOHVWpJDOHPHQWXWLOLVpGDQV OHSVRULDVLV ODGHUPDWLWH HW O¶HF]pPDR OH
FDPSKUHSUpVHQWHGHVSURSULpWpVDQWLSUXULJLQHXVHV'HVFRPSUHVVHVG¶K\GURODWGH/DYDQGLQj
SURSULpWpDVWULQJHQWHSHXYHQWrWUHXWLOLVpHVSRXUFDOPHUO¶LUULWDWLRQ>@
3DUPL OHV PLHOV WKpUDSHXWLTXHV OH PLHO GH ODYDQGH SRVVqGH OH SOXV G¶DFWLYLWpV













RUDOHV OD SHDX HW OH WUDFWXV UHVSLUDWRLUH QRWDPPHQW +DHPRSKLOXV LQIOXHQ]D 6WUHSWRFRFFXV
S\RJHQHV 6WDSK\ORFRFFXV DXUHXV 6 HSLGHUPLGLV HW (VFKHULFKLD FROL >@ >@ >@ 'H
SOXVLODpWpREVHUYpTXHOHVKXLOHVHVVHQWLHOOHVGH/DYDQGHPDQLIHVWHXQHDFWLYLWpVXSpULHXUH
DX[DQWLELRWLTXHVFRQYHQWLRQQHOVHQYHUV6DXUHXV(FROLHW3VHXGRPRQDVDHUXJLQRVD>@
'HV DFWLYLWpV EDFWpULRVWDWLTXHV HW EDFWpULFLGHV FRQWUH OHV 6WDSK\ORFRTXHV GRUpV PpWKLFLOOLQR
VHQVLEOHV HW UpVLVWDQWV HW OHV95( (QWHURFRFFXV YDQFRP\FLQRUpVLVWDQWV VRQWREVHUYpHV LQ




/H WHUSLQqQRO SUpVHQW GDQV OD /DYDQGH DVSLF HW OH /DYDQGLQ UpGXLW GH  OHV ELRILOPV
EDFWpULHQVDSUqVKHXUHVG¶H[SRVLWLRQ4XDQWDXOLQDOROFDPSKUHHWFLQpROHLOVPRQWUHQW
XQH DFWLYLWp OpJqUHPHQW SOXV pOHYpH TXH OD VWUHSWRP\FLQH VXU 3 DHUXJLQRVD HW 3URWHXV
PLUDELOLV
/D /DYDQGH DVSLF D XQH DFWLRQ DQWLLQIHFWLHXVH SOXV FRPSOqWH GX IDLW GH O¶DVVRFLDWLRQ 
FLQpROHFDPSKUHOLQDORO /¶HXJpQRO HW O¶DFLGH URVPDULQLTXH GDQV /DYDQGXOD DQJXVWLIROLD
SUpVHQWHQWOHVPrPHVSURSULpWpV>@
/¶KXLOH HVVHQWLHOOH GH /DYDQGH QH SHXW SDV rWUH XWLOLVpH FRPPH WKpUDSHXWLTXH FRQWUH OHV
LQIHFWLRQVSURIRQGHVPDLVDVRQXWLOLWpHQSURSK\OD[LHHW HQDOWHUQDWLYHFRQWUH OHV LQIHFWLRQV
EDFWpULHQQHVUpVLVWDQWHVDX[DQWLELRWLTXHV>@
$FWLRQDQWLIRQJLTXH>@>@
/¶KXLOH HVVHQWLHOOH GH /DYDQGH DVSLF PRQWUH GHV DFWLYLWpV IRQJLVWDWLTXH LQKLELWLRQ GH OD
FURLVVDQFHIRQJLTXHjODFRQFHQWUDWLRQGHHWIRQJLFLGHSDUDWWHLQWHGHODIRUPDWLRQ
GH VSRUHV FRQWUH OHV VRXFKHV GH &DQGLGD DOELFDQV /HV VRXFKHV UHVSRQVDEOHV G¶LQIHFWLRQV
YDJLQDOHVVRQWSOXVVHQVLEOHVjO¶KXLOHHVVHQWLHOOHGH/DYDQGHTXHFHOOHVLPSOLTXpHVGDQVOHV
LQIHFWLRQV RURSKDU\QJpHV &0,  YV  /H OLQDORO PRQWUH XQHDFWLYLWp F\WRWR[LTXH





OLQDORO HVW IRQJLVWDWLTXH WDQGLV TX¶j SOXV IRUWH FRQFHQWUDWLRQ JPO LO HVW IRQJLFLGH
&HWWHDFWLYLWpIRQJLVWDWLTXHDpWpREVHUYpHFRQWUHGLYHUV$VSHUJLOOXVWHOV$QLJHU$RFKUDFHXV
HW$IXPLJDWXV>@/¶DFWLYLWpIRQJLFLGHGHVKXLOHVHVVHQWLHOOHVGH/DYDQGHHW/DYDQGLQVXU






VXMHWV D\DQWGHV°XIVGH 3HGLFXOXVFDSLWLV DPRQWUpTX¶DSUqV MRXUVGHV VXMHWV
WUDLWpV HQ pWDLHQW GpEDUUDVVpV >@ /H WHUSLQpRO ĮSLQqQH HW FDPSKqQH RQW SUpVHQWp XQH
72 
 
DFWLYLWpSpGLFXOLFLGH >@TXHOTXHVJRXWWHVGH /DYDQGHSHXYHQW rWUHGpSRVpHVGHUULqUH OHV
RUHLOOHVHWVXUODQXTXHSRXUOHXUSURSULpWpUpSXOVLYH>@>@
/¶DVWKPHWURXEOHFKURQLTXHDOOHUJLTXHLQIODPPDWRLUHGHVYRLHVUHVSLUDWRLUHVHVWXQHPDODGLH
FRPPXQH GH O¶HQIDQFH O¶HQYLURQQHPHQW LQWpULHXU pWDQW FRQQX FRPPH XQH VRXUFH PDMHXUH
G¶H[SRVLWLRQDX[DOOHUJqQHV/D/DYDQGHILQHHVW HIILFDFHFRQWUHOHVDFDULHQVGHODSRXVVLqUH
'HUPDWRSKDJRLGHVSWHURQ\VVLPXV >@ >@ /H OLQDORO OLPRQqQHFDPSKUHHWFLQpROH
VRQWGHVUpSXOVLIVPDLVRQWXQHDFWLYLWp LQVHFWLFLGHIDLEOH YRLUH LQDFWLYH&RQWUH OHV
$HGHVUHVSRQVDEOHVGHODWUDQVPLVVLRQGHGLYHUVHVPDODGLHVWURSLFDOHVPDODULDGHQJXHILqYUH
MDXQHHWILODULRVHOHWHUSLQqQROSUpVHQWHXQWUqVIRUWHIIHWUpSXOVLI!>@>@
0RRQHW FROO >@ REVHUYHQWTXHGH IDLEOHV FRQFHQWUDWLRQV GH /DYDQGH ILQHHWGH
/DYDQGLQpOLPLQHQWOHVSURWR]RDLUHV*LDUGLDGXRGHQDOLV7ULFKRPRQDVYDJLQDOLVHWOHSDUDVLWH
+H[DPLWD LQIODWD LQ YLWUR $X[ FRQFHQWUDWLRQV GH  HW   GHV FHOOXOHV GH *
GXRGHQDOLVPHXUHQWHQPLQHWWRXWHVOHVFHOOXOHVGH7YDJLQDOLVVRQWGpWUXLWHVHQPLQ
























/¶DOFRRO SpULOOLTXH SPpWD  GLqQHRO RX LVRSURSpQ\OF\FORKH[qQHFDUELQRO HVW XQ
PpWDEROLWHGXGOLPRQqQHSPHQWKDGLqQHWURXYpGDQVOHVKXLOHVHVVHQWLHOOHVGH/VSLFD







JDVWURLQWHVWLQDX[ DSSDUDLVVHQW >@ >@ &HSHQGDQW OH 32+ HVW K\GURSKREH HQWUDvQDQW
XQH ELRGLVSRQLELOLWp OLPLWpH 6RQ HQFDSVXODWLRQ GDQV GHV PLFURSDUWLFXOHV j EDVH G¶DFLGH
JO\FROLTXH SRO\ODFWLTXH 3/*$ SHUPHW GH OH SURWpJHU GH O¶HQYLURQQHPHQW H[WHUQH GH OH
OLEpUHUSURJUHVVLYHPHQWVXUXQHORQJXHSpULRGHHWG¶DPpOLRUHUVDELRGLVSRQLELOLWpYLVjYLVGH
ODFLEOHGpVLUpH8QHDSSOLFDWLRQWRSLTXHGHPLFURSDUWLFXOHVGH32+DPqQHjXQHUpJUHVVLRQ
GH OD WDLOOH GHV WXPHXUV    HW XQH DXJPHQWDWLRQ GH VXUYLH GHV FHOOXOHV
pSLGHUPRwGHV&,GHJPO)LJXUH>@
Alcool périllique d-limonène Acide périllique 















PpODQRPHV OHV FDUFLQRPHV EDVRFHOOXODLUHV HW pSLGHUPRwGHV /D NpUDWRVH DFWLQLTXH HVW
O¶LQLWLDWLRQ LQWUDpSLGHUPLTXH GH OD WUDQVIRUPDWLRQ GX NpUDWLQRF\WH DQRUPDO HQ FDUFLQRPH
pSLGHUPRwGH 32+ LQKLEH OD SKRWRFDUFLQRJHQqVH GHUPLTXH GDQV GHV PRGqOHV GH FHOOXOHV
VTXDPHXVHV FDQFpUHXVHV HW OHV PpODQRPHV PXULQV LQGXLWV j O¶DJHQW FDUFLQRJqQH '0%$
>@
$3 3URWpLQH DFWLYDWULFH  HVW XQ IDFWHXU GH WUDQVFULSWLRQ TXL UpJXOH GH IDoRQ SRVLWLYH OD
SUROLIpUDWLRQHWODWUDQVIRUPDWLRQFHOOXODLUH6RQDFWLYLWpHVWVWLPXOpHSDU73$SURPRWHXUGH






/D IRUPXODWLRQ WRSLTXH GH 32+ HVW XQH pPXOVLRQ K\GURSKLOH R 32+ HVW SUpVHQW GDQV OD
SKDVHOLSLGLTXH>@(QXQHVVDLFOLQLTXHGHSKDVH,PRQWUHTXHFHWWHIRUPXODWLRQHVW
VDQVHIIHWQRFLIVXLWHjXQHDSSOLFDWLRQ32+PPGHX[IRLVSDUMRXUSHQGDQW

















FHV NLQDVHV S S5DV HW S LO HQ UpVXOWH XQ DUUrW GX F\FOH FHOOXODLUH HQ ** HW
O¶DSRSWRVH>@>@>@
$FWLRQGH32+VXUOHFDQFHUGHODSURVWDWH
32+ LQKLEH OD VpFUpWLRQ GH 36$ $QWLJqQH VSpFLILTXH GH OD SURVWDWH HW G¶K. NDOOLFUpLQH
JODQGXODLUH KXPDLQH VH OLDQW DX[ UpFHSWHXUV GHV DQGURJqQHV D\DQW XQ U{OH FUXFLDO GDQV OH
GpYHORSSHPHQWGXFDQFHUGHODSURVWDWH>@
/DYRLHGHVLJQDOLVDWLRQLQWUDFHOOXODLUHP7253,.$NWUpJXOHODFURLVVDQFHODSUROLIpUDWLRQ
HW OD VXUYLH FHOOXODLUH /HFRPSOH[HP725)LJXUH UpJXOH OD WUDGXFWLRQGHVSURWpLQHV j
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SURSULpWpV VLPLODLUHV j OD UDSDP\FLQH GDQV OHV FHOOXOHV FDQFpUHXVHV GH OD SURVWDWH HW GX






PHQDQW j XQH LPPRUWDOLWp GHV FHOOXOHV GDQV OH FDQFHU 32+ SHUPHW OD GLPLQXWLRQ GH
O¶H[SUHVVLRQGHFHWWHHQ]\PH
/HV RSWLRQV WKpUDSHXWLTXHV DFWXHOOHV GX FDQFHU KRUPRQRGpSHQGDQW GH OD SURVWDWH VRQW OD
GpSULYDWLRQ DQGURJpQLTXH OD PDQLSXODWLRQ KRUPRQDOH OD FKLPLRWKpUDSLH DYHF GHV DJHQWV
DON\ODQWV HW OD UDGLRWKpUDSLH 32+ FRQWULEXH j OD FKLPLRSUpYHQWLRQ HQ LQKLEDQW










PDMRULWp GHV WXPHXUV GX FHUYHDX (OOHV GpYHORSSHQW GHV DVWURF\WRPHV GH EDV JUDGH TXL
SHXYHQW GHYHQLU DQDSODVWLTXHV >@ /HV *%0 SULPDLUHV TXL VRQW GHV OpVLRQV GH QRYR
VXUH[SULPHQW OHV RQFRJqQHV (*)5 HW 3'*)5 DFWLYDQW GHV W\URVLQHV NLQDVHV DLQVL TXH OD
IDUQpV\ODWLRQGHVYRLHV5DV0$3.HW3,.$NW >@GH32+ LQYLYR UpGXLWGH
O¶DFWLYDWLRQ GHV SURWpLQHV S5DV ,O SRXUUDLW IDLUH SDUWLH G¶XQH QRXYHOOH FODVVH G¶DJHQWV
LQKLELWHXUV GHV IDUQpV\OWUDQVIpUDVHV FLEODQW OHV YRLHV GH VLJQDOLVDWLRQ UHVSRQVDEOH GH OD
SUROLIpUDWLRQHWGHODVXUYLHGHVFHOOXOHVPDOLJQHV>@>@
'D )RQVHFD HW FROO >@ RQW FRQGXLW XQH pWXGH GH SKDVH ,, VXU  PRLV FKH] GHV SDWLHQWV
SUpVHQWDQWGHVJOLRPHVPDOLQVUpFXUUHQWVDSUqVFLQTPRLVG¶XQWUDLWHPHQWLQWUDQDVDOGH32+
TXDWUHIRLVSDUMRXUXQHGLPLQXWLRQGHODWDLOOHGHODWXPHXUHVWREVHUYpH
5pFHPPHQW &KR HW FROO >@ RQW REVHUYp DYHF OH 32+ PJPO HQ LQWUDQDVDO GHV
UpJUHVVLRQVUDGLRJUDSKLTXHVGHVJOLRPHVVLPLODLUHVjFHOOHVGXHVDXEHYDOL]XPDE$YDVWLQ




DSSDUWLHQW j OD IDPLOOH GHV F\WRNLQHV ,/ ,O LQKLEH O¶DQJLRJHQqVH GHV WXPHXUV VWLPXOH OD
UpSRQVH LPPXQH DQWLWXPRUDOH VHQVLELOLVH OHV FHOOXOHV FDQFpUHXVHV j OD UDGLDWLRQ
FKLPLRWKpUDSLHHWDQWLFRUSVPRQRFORQDX[ ,O DGHV IRQFWLRQVGH VXSSUHVVHXUGH WXPHXUGDQV
OHVFHOOXOHVGHVPpODQRPHVJOLRPHVPDOLQVRVWpRVDUFRPHVPpVRWKpOLXPVHWFDUFLQRPHVGX
VHLQFROGHO¶XWpUXVFRORQSRXPRQRYDLUHHWSURVWDWH










GRQF XQ DGMXYDQW XWLOH DX[ WKpUDSLHV FRQYHQWLRQQHOOHV GDQV OH FDQFHU SDQFUpDWLTXH >@
>@
$FWLRQGH32+FRPPHFKLPLRVHQVLELOLVDWHXU
/D SURWpLQH )DV DSSDUWHQDQW j OD IDPLOOH GX UpFHSWHXU 71) LQGXLW O¶DSRSWRVH GDQV OHV
FDQFHUV GH OD SURVWDWH HW OHV JOLRPHV PDOLQV HOOH HVW GpIHFWXHXVH HW PqQH j XQH UpVLVWDQFH
HQYHUV OHV UDGLR HW FKLPLRWKpUDSLH >@ >@ 32+ HVW XQ SXLVVDQW UDGLRVHQVLELOLVDWHXU







¬ FDXVH GH OD OLEpUDWLRQ GH F\WRNLQH SUR LQIODPPDWRLUH 71)Į OH FLVSODWLQH SUpVHQWH XQH
QpSKURWR[LFLWpOLPLWDQWDLQVLODGRVHDGPLQLVWUpHDX[SDWLHQWV32+SHUPHWGHVHQVLELOLVHUOHV
FHOOXOHVFDQFpUHXVHVSURVWDWLTXHVHWPDPPDLUHVDLQVLTXHOHVJOLRPHVPDOLQVDXFLVSODWLQHHWj
OD GR[RUXELFLQH /H PrPH SKpQRPqQH D OLHX DYHF OD SHQWR[LI\OOLQH HW OHV LQKLELWHXUV GHV






JOXFRVH FKH] GHV UDWV >@ /D VWLPXODWLRQ ROIDFWLYH SDU O¶KXLOH HVVHQWLHOOH GH /DYDQGH
DXJPHQWHO¶DSSpWLWHWUpGXLWODOLSRO\VHjWUDYHUVOHVUpFHSWHXUVKLVWDPLQHUJLTXHV+FHX[FL
pWDQW ODUJHPHQW GLVWULEXpV GDQV OH 61& HW OH QR\DX VXSUDFKLDVPDWLTXH GH O¶K\SRWKDODPXV
>@ >@ &HV UpFHSWHXUV VXSSULPHQW O¶DFWLYLWp QHUYHXVH V\PSDWKLTXH LQQHUYDQW OHV WLVVXV
DGLSHX[EODQFHWEUXQODJODQGHDGUpQDOHHWH[FLWHQWOHQHUIJDVWULTXHSDUDV\PSDWKLTXH
/D VXSSUHVVLRQ QHUYHXVH GX WLVVX DGLSHX[ EODQF HVW FRQQXH SRXU UpGXLUH O¶K\GURO\VH GX
WULDF\OJO\FpURO HQ JO\FpURO PDUTXHXU GH OD OLSRO\VH /D JODQGH DGUpQDOH VpFUqWH GH
O¶DGUpQDOLQHDXJPHQWDQWDLQVLODJO\FpPLHHWODSUHVVLRQVDQJXLQH/DSURWpLQHGpFRXSODQWH




/D ODYDQGH SRVVqGH GHV HIIHWV DQWL DQGURJpQLTXH HW OH OLQDORO SHXW FRQWULEXHU j VRXODJHU OH
V\QGURPH FOLPDWpULTXH HQ LQGXLVDQW XQH GLPLQXWLRQ GX QLYHDX GH *Q5+ >@ +HQOH\ HW
FROO>@REVHUYHQWTXHO¶KXLOHHVVHQWLHOOHGH/DYDQGHILQHHVWSHUWXUEDWULFHHQGRFULQLHQQH
8QH H[SRVLWLRQ WRSLTXH UpSpWpH SHXW FDXVHU GHV J\QpFRPDVWLHV SUpSXEHUWDLUH FKH] GHV
KRPPHVD\DQWXQWDX[QRUPDOGHVWpURwGHVHQGRJqQHV'HSOXVGHX[SXOYpULVDWLRQVSDUMRXU
G¶KXLOHHVVHQWLHOOHGH/DYDQGHDVVRFLpHjGX7HDWUHHUpDOLVpHVFKH]IHPPHVWURLVPRLV
PqQHQW j XQH GLPLQXWLRQ VLJQLILFDWLYH GX VFRUH G¶KLUVXWLVPH HW GX GLDPqWUH GHV FKHYHX[
>@
$FWLRQGH/DYDQGXODVXUODVSKqUHJDVWURLQWHVWLQDOH
/¶KXLOH HVVHQWLHOOH GH /DYDQGH ILQH D XQH DFWLYLWp FKRODJRJXH HOOH DXJPHQWH OD VpFUpWLRQ
ELOLDLUH GH  FRPSDUp DX VXOIDWH GH PDJQpVLXP FKH] O¶DQLPDO /DYDQGXOD DQJXVWLIROLD
UpGXLWOHVFRQWUDFWLRQVGHQHUIVSKUpQLTXHVHWGLDSKUDJPHVGHUDWHQUpSRQVHjXQHVWLPXODWLRQ
QHUYHXVH/HOLQDOROHWO¶HXJpQROSUpVHQWVGDQVOHV/DYDQGHILQHHWDVSLFVRQWUHVSRQVDEOHVGH
O¶DXJPHQWDWLRQ G¶$03F GDQV OH PXVFOH OLVVH HW SDU FRQVpTXHQW GH O¶HIIHW DQWLVSDVPRGLTXH






















SXLVTX¶HOOH VHUW GH QRWH GH F°XU DSSDUDLVVDQW HQWUH GHX[HW TXDWUH KHXUHV DSUqV OD SRVH GX
SDUIXP&¶HVWODPDWLqUHSUHPLqUHODSOXVQREOHGDQVODFUpDWLRQGHSDUIXPVPDVFXOLQVSXLVTXH
QHXISDUIXPVVXUGL[HQFRQWLHQQHQW/¶KXLOHHVVHQWLHOOH\HVWSUpVHQWHjSOXVGHVROLIORUH
ODYDQGH  2OG (QJOLVK /DYHQGHU GH <$5'/(< HQ  3RXU XQ KRPPH GH &$521 HQ
(DX6DXYDJHGH*8(5/$,1/H0kOHGH-HDQ3DXO*$8/7,(5>@
/HV KXLOHV HVVHQWLHOOHV SRVVpGDQW XQH IDLEOH FRQFHQWUDWLRQ GH FDPSKUH VRQW SUpIpUpHV GHV
SDUIXPHXUV7RXWHIRLVO¶HVVHQFHGH/DYDQGLQDWHQGDQFHjFRQFXUUHQFHUOD/DYDQGHILQH'H
PrPH O¶HVVHQFH G¶DVSLF PHLOOHXU PDUFKp HVW XQ VXFFpGDQp XWLOLVp HQ SDUIXPHULH
FRVPpWRORJLHHWVDYRQQHULH/HVWLJHVHWIOHXUVVqFKHVSDUIXPHQWOHOLQJHGDQVOHVDUPRLUHVRX
VRQWXWLOLVpHVHQSRWSRXUUL/DODYDQGHDVSLFHWOH/DYDQGLQVRQWSUpVHQWVGDQVOHVQHWWR\DQWV
PpQDJHUV HW GDQV OHV SHLQWXUHV SRXU FRPEDWWUH OHV PDXYDLVHV RGHXUV LO HVW j QRWHU O¶XVDJH
SDUWLFXOLHUGHODSDLOOHGHODYDQGHFRPPHLVRODQWGHVPDLVRQV>@
(Q DOLPHQWDLUH OD /DYDQGH ILQH HVW OD VHXOH FRQVRPPDEOH ERLVVRQV VLURS OLTXHXU




















O¶KXLOH HVVHQWLHOOHQHGRLWSDV rWUHXWLOLVpH /¶KXLOH HVVHQWLHOOHGH /DYDQGH ILQHHVW OD
VHXOHKXLOHHVVHQWLHOOHjSRXYRLUrWUHXWLOLVpHORFDOHPHQWFKH]GHVHQIDQWVGHPRLQVGH
DQV(OOHHVWXWLOLVpHGLOXpHRXSXUHHQJHVWHG¶XUJHQFH¾ 9RLHFXWDQpH$XFRXFKHUJRXWWHVG¶KXLOHHVVHQWLHOOHVXUOHVDYDQWEUDVHWOH
SOH[XVVRODLUH DXFHQWUHGH O¶DEGRPHQHQWUH OHVWHUQXPHWOHQRPEULOj
JRXWWHV G¶KXLOH HVVHQWLHOOH GH /DYDQGH DVSLF SXUH RX GLOXpHV SHXYHQW rWUH
GpSRVpHVVXUXQHEUOXUHWURLVIRLVSDUMRXU¾ %DLQFKDXGPpODQJHUGHjJRXWWHVG¶KXLOHHVVHQWLHOOHjXQpPXOVLILDQW
VDYRQOLTXLGHQRQSDUIXPpDYDQWG¶DMRXWHUOHWRXWjO¶HDXGXEDLQ¾ +XLOH GH PDVVDJH  j PO G¶KXLOH HVVHQWLHOOH GLOXpV GDQV PO G¶KXLOH
YpJpWDOHQHXWUHFRPPHO¶KXLOHG¶DPDQGHGRXFHG¶DYRFDWRXGHMRMRED0DVVHU





XQH FLUFXODWLRQ VDQJXLQH IDFLOLWpH HW XQH PHLOOHXUH DEVRUSWLRQ GH O¶KXLOH
HVVHQWLHOOH¾ 0DFpUDWLRQXQHSRLJQpHGHIOHXUVIUDvFKHVGDQVXQOLWUHG¶KXLOHG¶ROLYHYLHUJH






SDUIXPpHSRVVLEOH¾ $OFRRODWXUH J GH IOHXUV IUDvFKHV GDQV òOLWUH G¶DOFRRO j  j ODLVVHU
PDFpUHUXQHTXLQ]DLQHGH MRXUV)LOWUHUHWFRQVHUYHU OH OLTXLGHGDQVXQIODFRQ
ERXFKp
/DGXUpHGH WUDLWHPHQWHVWYDULDEOHHQIRQFWLRQGHV WURXEOHVHWGH OHXU LPSRUWDQFH(QUqJOH
JpQpUDOH LO GRLW rWUHSRXUVXLYL MXVTX¶j O¶REWHQWLRQGHV UpVXOWDWV DWWHQGXV >@ >@ >@ >@
>@
(Q FH TXL FRQFHUQH OH FRPPHUFH GH OD /DYDQGH OHV JURVVLVWHV LQWHUPpGLDLUHV HQWUH




DX[ LQGXVWULHOV TXL RQW OHV PDFKLQHV SRXU FRQGLWLRQQHU OHV WLVDQHV HQ VDFKHWGRVH RX OD




'DQV O¶LQGXVWULH DOLPHQWDLUH GH WUqV IDLEOHV TXDQWLWpV GH ODYDQGH VRQW DMRXWpHV FRPPH
DURPDWLVDQWj







'HVYHUUHV WHLQWpVGRLYHQWrWUHXWLOLVpVSRXUSURWpJHU O¶KXLOHHVVHQWLHOOHGH OD OXPLqUH TXLOHV








/HV HIIHWV FDOPDQWV GH OD ODYDQGH SRXUUDLHQW V¶DGGLWLRQQHU j FHX[ GH PpGLFDPHQWV GH
V\QWKqVHGHSODQWHVRXGHVXSSOpPHQWVGRQWO¶DFWLRQHVWVLPLODLUH(OOHSRXUUDLWDXVVLUHIURLGLU
O¶K\SHUDFWLYLWp FDXVpH SDU OHV VWLPXODQWV GX V\VWqPH QHUYHX[ FHQWUDO /¶KXLOH HVVHQWLHOOH GH
ODYDQGH HVW LQFRPSDWLEOH DYHF OHV R[\GDQWV +2 SHUR[\GHV SHUPDQJDQDWHV JRPPHV
QLWUDWHV«LRGHFKORUDWHVHOVIHUULTXHVHWPHUFXULTXHVLFKWDPPRO6LO¶KXLOHHVVHQWLHOOHHVW
XWLOLVpHSRXU VHVYHUWXVGpVLQIHFWDQWHV LO QH IDXGUDSDV\DVVRFLHUXQDQWLVHSWLTXH LRGp >@
>@
/HV SHUVRQQHV GLDEpWLTXHV VRXV LQVXOLQH QH GRLYHQW SDV O¶XWLOLVHU HW FHOOHV Q¶pWDQW SDV VRXV
LQVXOLQHSHXYHQWO¶XWLOLVHUVRXVVXUYHLOODQFHPpGLFDOH>@
/¶KXLOH HVVHQWLHOOH GH ODYDQGH HVW XQ GHV H[FLSLHQWV GH TXHOTXHV PpGLFDPHQWV WRSLTXHV
FRPPXQV LQFOXDQW OHV DQWLLQIODPPDWRLUHV .pWXP 0DGpFDVVRO RX OHV P\RUHOD[DQWV
'pFRQWUDFW\OEDXPH>@>@(OOHHVWDMRXWpHjEHDXFRXSGHSURGXLWVFRVPpWLTXHVHWGH
SDUIXPV XWLOLVpV QRWDPPHQW SDU OHV FRLIIHXUV *RLUL] HW FROO >@ PHWWHQW HQ pYLGHQFH XQH
UpDFWLRQ FURLVpH HQWUH OH NpWRSURIqQH HW O¶DOGpK\GH FLQQDPLTXH FRQWHQXH GDQV O¶KXLOH
HVVHQWLHOOHGHODYDQGHGHW\SHGHUPLWHGHSKRWRFRQWDFW
/¶KXLOHHVVHQWLHOOHGH/DYDQGHSHXWLQWHUIpUHUDYHFO¶DFWLYLWpGHFHUWDLQVPpGLFDPHQWVTXLVRQW












/¶KXLOH HVVHQWLHOOHGH/DYDQGHHVWJpQpUDOHPHQWELHQ WROpUpHDX[GRVHV UHFRPPDQGpHV /HV










DLQVLSHXGHULVTXHGHWR[LFLWpDwJXHHWXQHERQQHWROpUDQFH9 '/GHUPLTXH JNJ9 '/ VRXVFXWDQpH JNJGHV WURXEOHVSRVWXUDX[HW UHVSLUDWRLUHVSHXYHQW DYRLU
OLHX9 '/LQWUDSpULWRQpDOH PJNJ9 '/LQWUDPXVFXODLUH JNJ9 '/LQKDOpH J/9 12(/1LYHDXVDQVHIIHWREVHUYpRUDOHWGHUPLTXHPJNJMRXU
&KH] O¶KRPPH OD GRVH PD[LPDOH WHVWpH SHU RV HVW GH PJNJMRXU /¶H[SRVLWLRQ
V\VWpPLTXH PD[LPDOH FKH] OHV SHUVRQQHV XWLOLVDQW GHV SURGXLWV FRVPpWLTXHV HVW GH
PJNJMRXUSRXUOHOLQDOROHWO¶DFpWDWHGHOLQDO\OHHWGHPJNJMRXURXPRLQVSRXUOHV
HVWHUVGH OLQDO\OH(QDVVXPDQWG¶DEVRUSWLRQXQHPDUJHGHVpFXULWpSRXU O¶H[SRVLWLRQ
FKH] O¶KRPPH DX OLQDORO HW j O¶DFpWDWH GH OLQDO\OH SHXW rWUH FDOFXOpH FRPPH IRLV
O¶H[SRVLWLRQ PD[LPDOH SDU MRXU SRXU OH OLQDORO HW O¶DFpWDWH GH OLQDO\OH PJNJMRXU 
PJNJMRXU    HW IRLV O¶H[SRVLWLRQ PD[LPDOH SDU MRXU SRXU OHV DXWUHV HVWHUV GH
OLQDO\OH
$ ODQpFURSVLHDXFXQHDQRUPDOLWpKLVWRSDWKRORJLTXHQ¶DpWpREVHUYpHFKH] O¶DQLPDOGDQV OH




ELOLDLUH OD PRHOOH RVVHXVH OHV QHUIV VFLDWLTXHV RX SLWXLWDLUHV /¶KpPDWRORJLH HW O¶H[DPHQ
XULQDLUHVRQWQRUPDX[>@>@





GpEXWHGDQV OHVSUHPLqUHVKHXUHVVXLYDQW ODSULVHEUOXUHVRUDOHVHW pSLJDVWULTXHVQDXVpHV
YRPLVVHPHQWVHWPDX[GHWrWH/HVDXWUHVHIIHWVLQGpVLUDEOHVREVHUYpVjGHVGRVHVIRUWHVVRQW
WDFK\FDUGLHDXJPHQWDWLRQGHVHQ]\PHVKpSDWLTXHVHWWR[LFLWpVXUOHV\VWqPHQHUYHX[FHQWUDO
FRQIXVLRQ FRQYXOVLRQ HW FDUGLRYDVFXODLUH K\SHUWHQVLRQ HW WDFK\FDUGLH YRLUH FROODSVXV
YDVFXODLUH SpULSKpULTXH HW FKRF FDUGLRJpQLTXH 8Q HPSRLVRQQHPHQW VpYqUH SHXW FDXVHU XQ








8Q DOOHUJqQH GH FRQWDFW HVW XQ FRPSRVp UpDFWLI pOHFWURSKLOH RX UDGLFDO TXL SHXWSpQpWUHU OD
EDUULqUHFXWDQpHHWUpDJLUDYHFGHVPDFURPROpFXOHVGDQVOD SHDXSRXUIRUPHUGHVFRPSOH[HV
TXLGLPLQXHQWOHV\VWqPHLPPXQLWDLUH/DVWUXFWXUHFKLPLTXHGXOLQDOROQHPRQWUHDXFXQHGH
FHV FDUDFWpULVWLTXHV HW Q¶HVW SDV DOOHUJpQLTXH /¶DFpWDWH GH OLQDO\OH SRVVqGH XQ FHQWUH
pOHFWURSKLOH HW F¶HVW XQ IDLEOH VHQVLELOLVDWHXU &HSHQGDQW OH OLQDORO HW O¶DFpWDWH GH OLQDO\OH
V¶R[\GHQWLPPpGLDWHPHQWTXDQGLOVVRQWH[SRVpVjO¶DLUHWSOXVLHXUVSURGXLWVR[\GDQWVRQWpWp
LGHQWLILpVGHVK\GURSHUR[\GHVGHVpSR[\GHVHWXQDOFRRO/¶DXWRR[\GDWLRQHVWXQHUpDFWLRQ
HQ FKDvQH GH UDGLFDO OLEUH R O¶DEVWUDFWLRQ GH O¶DWRPH G¶K\GURJqQH IRUPH GHV UDGLFDX[







K\GUR[\OHVXU OHVFDUERQHVGH O¶pSR[\GH'DQV O¶pSR[\GHGH O¶DFpWDWHGHOLQDO\OH OHJURXSH
K\GUR[\OHHVWDFpW\OpHWQHSHXWDWWDTXHUOHVFDUERQHVGHO¶pSR[\GH/HVpSR[\GHVIRUPpVVRQW









/D JpQRWR[LFLWp HVW pYDOXpHSDU OD FDSDFLWpG¶DXJPHQWHU OD IUpTXHQFHGHVPLFURQR\DX[GHV







QH WUDQVIRUPH SDV OH SDWULPRLQH JpQpWLTXH SOXW{W TXH FODVWRJpQLTXH UXSWXUH GDQV OHV
PROpFXOHVG¶$'11LOHOLQDOROQLOHȕFDU\RSK\OOqQHQHPRQWUHGHPXWDJpQLFLWpGDQVOHVWHVWV
GH PXWDWLRQ EDFWpULHQQH VXU 6DOPRQHOOH W\SKLPXULXP PDLV O¶DFpWDWH GH OLQDO\OH LQGXLW XQH
DXJPHQWDWLRQGXQRPEUHGHFRORQLHVPXWDQWHV>@,OHVWGRQFSUpIpUDEOHG¶XWLOLVHUOHOLQDORO

























3HDX +XLOH HVVHQWLHOOHGH /DYDQGLQHQ WRSLTXHRX HQFRPSUHVVHV
LPSUpJQpHVG¶K\GURODWSVRULDVLVHF]pPDGHUPDWLWH
+XLOH HVVHQWLHOOH GH /DYDQGH DVSLFHQ ORFDO FDULH KHUSqV
EUOXUHHWFRXSGHVROHLOjJRXWWHVSXUHVRXGLOXpHVWURLV
IRLVSDUMRXU
+DOLWRVH EDLQ GH ERXFKH G¶KXLOH HVVHQWLHOOH GH /DYDQGH
YUDLH
$QWLPLFURELHQ +XLOHV HVVHQWLHOOHV GH /DYDQGH ILQH RX DVSLF LQIHFWLRQV
EDFWpULHQQHV GHV FDYLWpV RUDOHV GH OD SHDX HW GX WUDFWXV
UHVSLUDWRLUH (Q SURSK\OD[LH HW HQ DOWHUQDWLYH FRQWUH OHV
LQIHFWLRQVEDFWpULHQQHVUpVLVWDQWHVDX[DQWLELRWLTXHV








'pFRQJHVWLRQQDQW +XLOH HVVHQWLHOOH GH /DYDQGH DVSLF HQ LQKDODWLRQ RX HQ
WRSLTXHVXUODSRLWULQHOHFRXYRLUHOHVQDULQHV
'RXOHXUVUKXPDWLVPDOHV +XLOHGHPDVVDJHGH/DYDQGHDVSLFORFDOHPHQWPDWLQHWVRLU
























ILQH OD /DYDQGH DVSLF HW OH /DYDQGLQ *URVVR DSSDUWLHQQHQW j OD OLVWH $ GHV ©SODQWHV
PpGLFLQDOHV XWLOLVpHV WUDGLWLRQQHOOHPHQWª GH OD 3KDUPDFRSpH )UDQoDLVH qPH pGLWLRQ
$QQH[H  6HXOHPHQW OD /DYDQGH YUDLH HVW LQVFULWH j OD 3KDUPDFRSpH (XURSpHQQH qPH
pGLWLRQ
&RQIRUPpPHQW j O¶DUWLFOH /  GX &RGH GH OD 6DQWp 3XEOLTXH OD YHQWH GHV SODQWHV
PpGLFLQDOHV UHOqYH GX PRQRSROH SKDUPDFHXWLTXH 7RXWHIRLV G¶DSUqV OH GpFUHW  GX
DRWSDUXDX-RXUQDO2IILFLHOOD/DYDQGHSHXWrWUHYHQGXHHQO¶pWDWSDUGHVSHUVRQQHV
DXWUHVTXHOHVSKDUPDFLHQVHWOHVKHUERULVWHV
3DUPL OHV RUJDQLVPHV G¶pYDOXDWLRQ GHV SODQWHV HQ $OOHPDJQH O
,QVWLWXW )pGpUDO GHV
0pGLFDPHQWVGHOD&RPPLVVLRQ(IRUPpHQHWVSpFLDOLVpGDQVODSK\WRWKpUDSLHHVWXQ










GHVWLQpV j rWUH XWLOLVpV VDQV OD VXUYHLOODQFH G¶XQ SURIHVVLRQQHO GH VDQWp HW TXL QH VRQW SDV
DGPLQLVWUpVSDU LQMHFWLRQ7RXV OHVPpGLFDPHQWV\ FRPSULV FHX[jEDVHGHSODQWHVGRLYHQW








  HQ XVDJH ORFDO IOHXU VRPPLWp IOHXULH GDQV OH WUDLWHPHQW GHV SHWLWHV SODLHV DSUqV


























































































































































/DVHD 6LOH[DQ HVW XQ PpGLFDPHQW DXWRULVp HQ $OOHPDJQH SRXU OH WUDLWHPHQW GHV pWDWV
G¶DJLWDWLRQ FKH] GHV LQGLYLGXV DWWHLQWV GH WURXEOHV DQ[LHX[ JpQpUDOLVpV G¶DJLWDWLRQ GH
QHXUDVWKpQLHSRVW WUDXPDWLTXHHWGH VRPDWLVDWLRQ ,O HVW FRPSRVpGHFDSVXOHV jEDVHG¶KXLOH
HVVHQWLHOOHGH/DYDQGXODDQJXVWLIROLD>@>@
$X[GRVHVGHHWPJNJYRLHLSOH6LOH[DQHVWXQSXLVVDQWDQ[LRO\WLTXHVDQVDFWLYLWp
VpGDWLYH QL DGGLFWLYH (Q  :RHON HW FROO >@ RQW FRPSDUp O¶HIILFDFLWp GH PJ GH
6LOH[DQjPJGHORUD]pSDPEHQ]RGLD]pSLQHSDUMRXUFKH]SDWLHQWVDWWHLQWGHWURXEOHV
DQ[LHX[JpQpUDOLVpV$SUqV VHPDLQHVGH WUDLWHPHQW OH WDX[ GHSDWLHQWVDJLWpVHVWGH
DYHF OH 6LOH[DQ FRQWUH  DYHF OH JURXSH SODFHER /H 6LOH[DQ D XQ HIIHW DQ[LRO\WLTXH
pTXLYDOHQW j XQ GRVDJH GH PJ GH ORUD]pSDP $XFXQH WpUDWRJpQLFLWp JpQRWR[LFLWp RX
PXWDJpQLFLWpQ¶HVWREVHUYpHDYHF/DVHD/DPDUJHGHVpFXULWpHVWODUJHSXLVTXHOH12(/HVW
IRLVSOXVpOHYpTXHFHOXLGHVGRVHVUHFRPPDQGpHVFKH]O¶rWUHKXPDLQ
/HV HIIHWV LQGpVLUDEOHV OHV SOXV IUpTXHQWV VRQW OHV QDXVpHV HW OHV pUXFWDWLRQV /D
ELRGLVSRQLELOLWpGX6LOH[DQQ¶HVWSDVDIIHFWpHSDUO¶DOLPHQWDWLRQHWO¶HIIHWGXWUDLWHPHQWQ¶HVW
GpWHFWDEOH TX¶DSUqV  VHPDLQHV /H 6LOH[DQ Q¶D SDV G¶HIIHW LQKLELWHXU RX LQGXFWHXU DYHF OHV
F\WRFKURPHV3$&&'HW$HQVDFKDQWTX¶XQHGRVHpOHYpHPJSDU
MRXUDpWpFKRLVLHSRXUPD[LPLVHUO¶H[SRVLWLRQGDQVO¶LQWHUDFWLRQGXPpGLFDPHQW>@














/DPLDFpHV HVW FRQVWLWXpH GH SOXV GH HVSqFHV /¶XQH GHV VHSW VRXVIDPLOOHV OHV
1pSpWRwGpHVFRPSUHQGOHJHQUH/DYDQGXOD'DQVFHPpPRLUHQRXVWUDLWRQVGHWURLVSODQWHV
PpGLFLQDOHV DSSDUWHQDQWj FHJHQUH OD /DYDQGHYUDLH /DYDQGXODDQJXVWLIROLD OD /DYDQGH






&HWWH HVVHQFH HVW FRQWHQXH GDQV GHV FHOOXOHV VpFUpWULFHV SUpVHQWHV VXUWRXW DX QLYHDX GHV
FDOLFHV
/D /DYDQGH HVW XQH SODQWH ELHQ FRQQXH HQ SK\WRWKpUDSLH HW HQ DURPDWKpUDSLH HOOH D IDLW
O¶REMHWGHQRPEUHXVHVpWXGHVD\DQWPRQWUpGHPXOWLSOHVDFWLYLWpVSKDUPDFRORJLTXHVVpGDWLYH
DQ[LRO\WLTXH DQWLR[\GDQWH SURWHFWULFH YLVjYLV GHV PDODGLHV FDUGLRYDVFXODLUHV
LPPXQRPRGXODWULFH DQWLLQIHFWLHXVH DQWLDJUpJDQW SODTXHWWDLUH DQWLFDQFpUHXVH
K\SRJO\FpPLDQWH DQWLDQGURJpQLTXH FKRODJRJXH DQWLVSDVPRGLTXH DLQVL TXH GHV HIIHWV
SXOPRQDLUHV 'DQV OHV VSKqUHV QHXURSV\FKLDWULTXH HW FDQFpUHXVH FHUWDLQHV GpFRXYHUWHV
SRXUUDLHQWODUpYpOHUDXUDQJGHPpGLFDPHQW
&¶HVW VD FRPSRVLWLRQ FKLPLTXH ULFKHHQ WHUSqQHV GRQW OH OLQDORO HW OµDFpWDWH GH OLQDO\OH TXL
GRQQHjFHWWHSODQWHPpGLFLQDOHVHVDFWLYLWpVSKDUPDFRORJLTXHV
¬ O¶KHXUHDFWXHOOH OD /DYDQGHHVW DXVVLSUpVHQWHGDQVGHQRPEUHX[ VHFWHXUVGpFRUDWLRQHW
VHQWHXU/D/DYDQGHoDGRQQHGHODSpWLOODQFHGHODJDLHWpGDQVXQSDUIXPSRXU)UDQoRLVH
&DURQ RULJLQDLUH GH *UDVVH HW V°XU GX SDUIXPHXU 2OLYLHU &UHVS  DOLPHQWDWLRQ SRXU (ULF























>@ -29(7 3 5HFRQQDvWUH OHV SULQFLSDOHV IDPLOOHV ERWDQLTXHV /HV DPLV GX MDUGLQ ERWDQLTXH
OLWWRUDO
>@ %RWDQLTXH RUJDQRJUDSKLH YpJpWDOH 6HUJH .ULYRERN PDvWUH GH FRQIpUHQFH %RWDQLTXH
0\FRORJLH

















>@%(620%(6 & &RQWULEXWLRQ j O¶pWXGH GHV SKpQRPqQHV G¶H[WUDFWLRQ K\GURWKHUPR












>@+$66,27,6& /$=$5,'	9/$&+21$6,26 . 7KHHIIHFWVRIKDELWDW W\SH
DQG GLXUQDO KDUYHVW RQ HVVHQWLDO RLO \LHOG DQG FRPSRVLWLRQ RI /DYDQGXOD DQJXVWLIROLD 0LOO
)UHVHQLXVHQYLURQPHQWDOEXOOHWLQ
>@ 1$)$-,$1 6 52:6+$1 9 	 7$5$.(0(+ $  &RPSDULQJ HVVHQWLDO RLO
FRPSRVLWLRQDQGHVVHQWLDORLO\LHOGRI5RVHPDULQXVRIILFLQDOLVDQG/DYDQGXODDQJXVWLIROLDEHIRUH












>@ 3$'8&+ 5 .$1'()(56=(56=(1 0 75<7(. 0 	 ),('85(. - 
7HUSHQHV VXEVWDQFHV XVHIXO LQ KXPDQ KHDOWKFDUH $UFKLYXP ,PPXQRORJLDH HW 7KHUDSLDH
([SHULPHQWDOLV
>@2=(.77$%$1&$1'(0,5&,):('*('	+8618&$1%$6(5.







>@ /(7,=,$ & 6 &2&&+,$5$ - /$/.2 - 	 $3, $ 0  )UDJUDQFH PDWHULDO
UHYLHZRQOLQDORRO)RRGDQG&KHPLFDO7R[LFRORJ\
>@%,&.(56'&$/2:3	*5(,0+$WR[LFRORJLFDQGGHUPDWRORJLFDVVHVVPHQW
RI OLQDORRO DQG UHODWHG HVWHUV ZKHQ XVHG DV IUDJUDQFH LQJUHGLHQWV )RRG DQG &KHPLFDO
7R[LFRORJ\
>@*8,7721<1,&2/()	02-$6'LIIHUHQWLDODFFXPXODWLRQRIYRODWLOHWHUSHQH






$ JHQRPLFV UHVRXUFH IRU LQYHVWLJDWLQJ UHJXODWLRQ RI HVVHQWLDO RLO SURGXFWLRQ LQ /DYDQGXOD
DQJXVWLIROLD3ODQWD





































>@ /,1 3 &+$1 : 1* % 	 /$0 /  (IILFDF\ RI DURPDWKHUDS\ /DYDQGXOD
DQJXVWLIROLDDVDQLQWHUYHQWLRQIRUDJLWDWHGEHKDYLRXUVLQ&KLQHVHROGHUSHUVRQVZLWKGHPHQWLDD
FURVVRYHUUDQGRPL]HGWULDO,QWHUQDWLRQDO-RXUQDORI*HULDWULF3V\FKLDWU\
>@ &215$' 3 	 $'$06 &  7KH HIIHFWV RI FOLQLFDO DURPDWKHUDS\ IRU DQ[LHW\ DQG
GHSUHVVLRQ LQ WKH KLJK ULVN SRVWSDUWXP ZRPDQ $ SLORW VWXG\ &RPSOHPHQWDU\ WKHUDSLHV LQ
FOLQLFDOSUDFWLFH
>@ 0266 0 &22. - :(61(6 . 	 '8&.(77 3  $URPDV RI URVHPDU\ DQG







>@ $/1$0(5 5 $/$28, . %28,','$ ( %(1-$28' $ 	 &+(55$+ < 




>@ +$:.(1 3 ),2/ & 	 %/$&+( '  *HQHWLF GLIIHUHQFHV LQ WHPSHUDPHQW
GHWHUPLQH ZKHWKHU ODYHQGHU RLO DOOHYLDWHV RU H[DFHUEDWHV DQ[LHW\ LQ VKHHS 3K\VLRORJ\ DQG
EHKDYLRU
>@6+$:'125:22' .	 /(6/,(- &KORUGLD]HSR[LGHDQG ODYHQGHURLO DOWHU










>@ %5$'/(< % %52:1 6 &+8 6 	 /($ 5  (IIHFWV RI RUDOO\ DGPLQLVWUHG







>@ &/,1( 0 7$</25 - )/25(6 - %5$&.(1 6 	 &(5(08*$ 7 
,QYHVWLJDWLRQRIWKHDQ[LRO\WLFHIIHFWVRIOLQDORRODODYHQGHUH[WUDFWLQWKHPDOH6SUDJXH'DZOH\
UDW$$1$MRXUQDO









>@ %5$'/(< % 67$5.(< 1 %52:1 6 	 /($ 5  $Q[LRO\WLF HIIHFWV RI
/DYDQGXOD DQJXVWLIROLD RGRXU RQ WKH 0RQJROLDQ JHUELO HOHYDWHG SOXV PD]H -RXUQDO RI
HWKQRSKDUPDFRORJ\
>@ 80(=8 7 1$*$12 . ,72 + .26$.$, . 6$.$1,:$ 0 	 025,7$ 0





>@ ),(/' 7 ',(*2 0 	 +(51$1'(= 0  /DYHQGHU IUDJUDQFH FOHDQVLQJ JHO
HIIHFWVRQUHOD[DWLRQ,QWHUQDWLRQDOMRXUQDORIQHXURVFLHQFHV
>@%580 /(/,6$%(76.<(	628=$ ' (IIHFWVRI /LQDORRORQ>ñ+@0.
DQG>ñ+@0XVFLPROELQGLQJLQPRXVHFRUWLFDOPHPEUDQHV3K\WRWKHUDS\UHVHDUFK




RI /LQDORRO LQGXFHV DXWRQRPLF GHDFWLYDWLRQ EXW KDV QR LPSDFW RQ UDWLQJV RI ZHOOEHLQJ LQ
KXPDQV1HXURSV\FKRSKDUPDFRORJ\
>@$.+21'$=(=6.$6+$1,/)2728+,$HWDO&RPSDULVRQRI/DYDQGXOD
DQJXVWLIROLD0LOO7LQFWXUHDQG LPLSUDPLQH LQ WKH WUHDWPHQWRIPLOG WRPRGHUDWHGHSUHVVLRQ D
GRXEOHEOLQGUDQGRPL]HGWULDO1HXURSV\FKRSKDUPDFRORJ\DQGELRORJLFDOSV\FKLDWU\







O¶KXLOH HVVHQWLHOOH GH /DYDQGXOD DQJXVWLIROLD 0LOO $QQDOHV SKDUPDFHXWLTXHV IUDQoDLVHV 













SDWLHQWV ZLWK XULQDU\ LQFRQWLQHQFH XQGHUJRLQJ XURG\QDPLF H[DPLQDWLRQ 7KH MRXUQDO RI
DOWHUQDWLYHDQGFRPSOHPHQWDU\PHGLFLQH
>@ +8$1* / $%8+$0'$+ 6 +2:(6 0 HW DO  3KDUPDFRORJLFDO SURILOH RI
HVVHQWLDO RLOV GHULYHG IURP /DYDQGXOD DQJXVWLIROLD DQG 0HOLVVD RIILFLQDOLV ZLWK DQWLDJLWDWLRQ
SURSHUWLHVIRFXVRQOLJDQGJDWHGFKDQQHOV-RXUQDORI3KDUPDF\DQG3KDUPDFRORJ\

>@7$.$+$6+,0<26+,12$	<$0$1$.$$ (IIHFWVRI LQKDOHG ODYHQGHU
HVVHQWLDORLORQVWUHVVORDGHGDQLPDOVFKDQJHVLQDQ[LHW\UHODWHGEHKDYLRUDQGH[SUHVVLRQOHYHOV
RIVHOHFWHGP51$VDQGSURWHLQV1DWXUDOSURGXFWVFRPPXQLFDWLRQ






















 HQ]\PHV LQ KHDOWK\ YROXQWHHUV $PHULFDQ VRFLHW\ IRU SKDUPDFRORJ\ DQG H[SHULPHQWDO
WKHUDSHXWLFV
>@.$63(56*$673$5008//(5:HWDO (IILFDF\DQGVDIHW\RIVLOH[DQD





>@ +8$1* 0 /,$2 0 :$1* < +8$1* < 	 :(1 +  (IIHFW RI /DYHQGHU





>@ 6+(,.$1 ) -$+', ) .+2(, ( 6+$06$/,=$'(+ 1 6+(,.$1 0 	
+$*+$1,+(SLVLRWRP\SDLQUHOLHIXVHRI/DYHQGHURLOHVVHQFHLQSULPLSDURXV,UDQLDQ
ZRPHQ&RPSOHPHQWDU\WKHUDSLHVLQFOLQLFDOSUDFWLFH
>@ 5(''< . *52660$1 / 	 52*(56 *  &RPPRQ FRPSOHPHQWDU\ DQG
DOWHUQDWLYHWKHUDSLHVZLWKSRWHQWLDOXVHLQGHUPDWRORJLFVXUJHU\ULVNVDQGEHQHILWV-RXUQDORIWKH
$PHULFDQDFDGHP\RIGHUPDWRORJ\H





>@ -21(6 &  7KH HIILFDF\ RI ODYHQGHU RLO RQ SHULQHDO WUDXPD  D UHYLHZ RI WKH
HYLGHQFH&RPSOHPHQWDU\WKHUDSLHVLQFOLQLFDOSUDFWLFH
>@.,0-5(1&),(/',1**HWDO7UHDWPHQWZLWKODYHQGHUDURPDWKHUDS\LQWKH





/DYDQGXOD RIILFLQDOLV RQ QLFRWLQHLQGXFHG FRQYXOVLRQ LQ PLFH 3DNLVWDQ MRXUQDO RI ELRORJLFDO
VFLHQFHV
>@ .,0 - :$'-$ 0 	 &8)) *  (YDOXDWLRQ RI DURPDWKHUDS\ LQ WUHDWLQJ
SRVWRSHUDWLYHSDLQSLORWVWXG\3DLQSUDFWLFH
>@ %$52&(//, ( &$/&,1$ ) &+,$9$5,1, 0 HW DO  $QWLQRFLFHSWLYH DQG
JDVWURSURWHFWLYH HIIHFWV RI LQKDOHG DQG RUDOO\ DGPLQLVWHUHG /DYDQGXOD K\EULGD 5HYHUFKRQ
³*URVVR´HVVHQWLDORLO/LIHVFLHQFHV




ޤ/LQDOROSURGXFHVDQWLQRFLFHSWLRQ LQ WZRH[SHULPHQWDOPRGHOVRISDLQ(XURSHDQ MRXUQDORI
SKDUPDFRORJ\
>@3($1$$'¶$48,/$33$1,1)6(55$*3,33,$3	025(77,0 
$QWLLQIODPPDWRU\ DFWLYLW\ RI OLQDORRO DQG OLQDO\O DFHWDWH FRQVWLWXHQWV RI HVVHQWLDO RLOV
3K\WRPHGLFLQH
>@ *+(/$5',1, & *$/(277, 1 6$/9$725( * 	 0$==$17, *  /RFDO
DQDHVWKHWLFDFWLYLW\RIWKHHVVHQWLDORLORI/DYDQGXODDQJXVWLIROLD3ODQWDPHGLFD
>@%$.(5-%52:1 .5$-(1',5$1( HWDO 0HGLFLQDO ODYHQGHUPRGXODWHV
WKHHQWHULFPLFURELRWDWRSURWHFWDJDLQVW&LWUREDFWHUURGHQWLXPLQGXFHGFROLWLV$PHULFDQMRXUQDO
RISK\VLRORJ\JDVWURLQWHVWLQDOOLYHU*
>@:$1*'<8$1 ; /,87 HWDO 1HXURSURWHFWLYHDFWLYLW\RI /DYHQGHURLORQ
WUDQVLHQWIRFDOFHUHEUDOLVFKHPLDLQPLFH0ROHFXOHV
>@ $/=$+5$1, + $/6$%(+, 5 %28.5$$ / HW DO  $QWLEDFWHULDO DQG
DQWLR[LGDQW SRWHQF\ RI IORUDO KRQH\V IURP GLIIHUHQW ERWDQLFDO DQG JHRJUDSKLFDO RULJLQV
0ROHFXOHV
>@ /$1'0$11 & +8&+(5,* 6 ),1. % HW DO  6XEVWUDWH SURPLVFXLW\ RI D
URVPDULQLFDFLGV\QWKDVHIURPODYHQGHU/DYDQGXODDQJXVWLIROLD/3ODQWD
>@63,5,'21,&2/&(586$1*+(/17($&$&%2',5/$85	$50$78$









R[LGDQW DFWLYLWLHV RI H[WUDFWV IURP  SODQWV %LRPHG FHQWUDO &RPSOHPHQWDU\ DQG DOWHUQDWLYH
PHGLFLQH
>@ *(25*,(9 0 $%5$6+(9 5 .58029$ ( '(0,5(96.$ . ,/,(9$ 0 	
$1*(/29$0 5RVPDULQLFDFLGDQGDQWLR[LGDQWHQ]\PHDFWLYLWLHV LQ /DYDQGXODYHUD
00FHOOVXVSHQVLRQFXOWXUHDFRPSDUDWLYHVWXG\$SSOLHGELRFKHPLFDODQGELRWHFKQRORJ\

>@ .29$7&+(9$$32672/29$ ( *(25*,(9 0 ,/,(9$ 0 6.,%67(' /
52'7-(5$	$1'(56(10([WUDFWVRISODQWFHOOFXOWXUHVRI/DYDQGXODYHUDDQG
5RVDGDPDVFHQHDVVRXUFHVRISKHQROLFDQWLR[LGDQWV IRUXVH LQ IRRGV(XURSHDQ IRRGUHVHDUFK
WHFKQRORJ\
>@ $7680, 7 	 72126$., .  6PHOOLQJ ODYHQGHU DQG URVHPDU\ LQFUHDVHV IUHH
UDGLFDOVFDYHQJLQJDFWLYLW\DQGGHFUHDVHVFRUWLVROOHYHOLQVDOLYD3V\FKLDWU\UHVHDUFK

>@ .272 5 ,0$085$ 0 :$7$1$%( & HW DO  /LQDO\O DFHWDWH DV D PDMRU
LQJUHGLHQW RI ODYHQGHU HVVHQWLDO RLO UHOD[HV WKH UDEELW YDVFXODU VPRRWK PXVFOH WKURXJK
GHSKRVSKRU\ODWLRQRIP\RVLQOLJKWFKDLQ-RXUQDORIFDUGLRYDVFXODU\SKDUPDFRORJ\
>@+2+0$11-=83.2,5('(,'HWDO3URWHFWLYHHIIHWVRIWKHDHULDOSDUWVRI
6DOYLDRIILFLQDOLV0HOLVVDRIILFLQDOLV DQG/DYDQGXODDQJXVWLIROLD DQG WKHLU FRQVWLWXHQWV DJDLQVW
HQ]\PHLQGHSHQGHQWOLSLGSHUR[LGDWLRQ3ODQWDPHGLFD
>@.,06.,0+<(2-+21*6/((-	-(21<7KHHIIHFWRI/DYHQGHURLO




>@ /,1&. 9 '$ 6,/9$ $ ),*8(,52 0 &$5$0$2 ( 025(12 3 	
(/,6$%(76.< (  (IIHFWV RI LQKDOHG OLQDORRO LQ DQ[LHW\ VRFLDO LQWHUDFWLRQ DQG
DJJUHVVLYHEHKDYLRULQPLFH3K\WRPHGLFLQH




>@ /,%5$1&0252 $ =$/$&$,1 $02/,1$ $&$5021$ 0	%(558*$
0  3RWHQWLDO DSSOLFDWLRQ RI DURPDWLF SODQW H[WUDFWV WR SUHYHQW FKHHVH EORZLQJ :RUOG
MRXUQDORIPLFURELRORJ\DQGELRWHFKQRORJ\
>@ 0,/$',129,& ' ,/,& % 0,+$-,/29.567(9 7 1,.2/,& 1
0,/$',129,&/ 	 &9(7.29,& 2  ,QYHVWLJDWLRQ RI WKH FKHPLFDO FRPSRVLWLRQ
DQWLEDFWHULDO DFWLYLW\ UHODWLRQVKLS RI HVVHQWLDO RLOV E\ FKHPRPHWULF PHWKRGV $QDO\WLFDO DQG
ELRDQDO\WLFDOFKHPLVWU\
>@ 3$1$+, < $.+$9$1 $ 6$+(%.$5 $ HW DO  ,QYHVWLJDWLRQ RI WKH
HIIHFWLYHQHVV RI 6\]\JLXP DURPDWLFXP /DYDQGXOD DQJXVWLIROLD DQG *HUDQLXP UREHUWLDQXP
HVVHQWLDO RLOV LQ WKH WUHDWPHQW RI DFXWH H[WHUQDO RWLWLV D FRPSDUDWLYH WULDO ZLWK FLSURIOR[DFLQ
-RXUQDORIPLFURELRORJ\LPPXQRORJ\DQGLQIHFWLRQ
>@ =8 < <8 + /,$1* / HW DO  $FWLYLWLHV RI WHQ HVVHQWLDO RLOV WRZDUGV
3URSLRQLEDFWHULXPDFQHVDQG3&$DQG0&)FDQFHUFHOOV0ROHFXOHV
>@%8'=<16.$$:,(&.2:6.$6=$.,(/06$'2:6.$%.$/(0%$'	
52=$/6.$ %  $QWLELRILOP DFWLYLW\ RI VHOHFWHG SODQW HVVHQWLDO RLOV DQG WKHLU PDMRU
FRPSRQHQWV3ROLVKMRXUQDORIPLFURELRORJ\
>@ 62.29,& 0 */$02&/,-$ - 0$5,1 3 %5.,& ' 	 *5,(169(1 / 

















>@ '¶$85,$ ) 7(&&$ 0 675,332/, 9 6$/9$725( * %$77,1(//, / 	
0$==$17, *  $QWLIXQJDO DFWLYLW\ RI /DYDQGXOD DQJXVWLIROLD HVVHQWLDO RLO DJDLQVW
&DQGLGDDOELFDQV\HDVWDQGP\FHOLDOIRUP0HGLFDOP\FRORJ\
>@ =+$1* 4 6&+1(,'0,//(5 5 	 +229(5 '  (VVHQWLDO RLOV DQG WKHLU
FRPSRVLWLRQV DV VSDWLDO UHSHOOHQWV IRU SHVWLIHURXV VRFLDO ZDVSV 3HVW PDQDJHPHQW VFLHQFH 

>@ %$5.(5 6 	 $/70$1 3  $Q H[ YLYR DVVHVVRU EOLQG UDQGRPL]HG SDUDOOHO
JURXS FRPSDUDWLYH HIILFDF\ WULDO RI WKH RYLFLGDO DFWLYLW\ RI WKUHH SHGLFXOLFLGHV DIWHU D VLQJOH
DSSOLFDWLRQ PHODOHXFD RLO DQG ODYHQGHU RLO HXFDO\SWXV RLO DQG OHPRQ WHD WUHH RLO DQG D
³VXIIRFDWLRQ´SHGLFXOLFLGH%LRPHGFHQWUDO'HUPDWRORJ\
>@32+/,7$/23(61*$0$57$'(,:	1(729 3DWHQWOLWHUDWXUHRQ






EHKDYLRUDO DQG SV\FKRORJLFDO V\PSWRPV LQ GHPHQWLD SDWLHQWV *HULDWULFV DQG JHURQWRORJ\
LQWHUQDWLRQDO
>@ :,//,$0621 ( 35,(67/(< & 	 %85*(66 ,  $Q LQYHVWLJDWLRQ DQG
FRPSDULVRQ RI WKH ELRDFWLYLW\ RI VHOHFWHG HVVHQWLDO RLOV RQ KXPDQ OLFH DQG KRXVH GXVW PLWHV
)LWRWHUDSLD
>@$8',1239$66(1$&=(5%$(	3,&2//20(IIHFWLYHQHVVRIORWLRQV
EDVHG RQ HVVHQWLDO RLOV IURP DURPDWLF SODQWV DJDLQVW SHUPHWKULQ UHVLVWDQW 3HGLFXOXV KXPDQXV
FDSLWLV$UFKLYHVRIGHUPDWRORJLFDOUHVHDUFK
>@ 0221 7 :,/.,1621 - 	 &$9$1$*+ +  $QWLSDUDVLWLF DFWLYLW\ RI WZR
/DYDQGXOD HVVHQWLDO RLOV DJDLQVW *LDUGLD GXRGHQDOLV 7ULFKRPRQDV YDJLQDOLV DQG +H[DPLWD
LQIODWH3DUDVLWRORJ\UHVHDUFK
>@3(58&&,60$&&+,21,*&,21,3)/$0,1,*025(//, ,	7$&&,1,)
 7KH DFWLYLW\ RI YRODWLOH FRPSRXQGV IURP /DYDQGXOD DQJXVWLIROLD DJDLQVW 3VRURSWHV
FXQLFXOL3K\WRWKHUDS\UHVHDUFK
>@%(55,1*721'	/$//1$QWLFDQFHUDFWLYLW\RIFHUWDLQKHUEVDQGVSLFHVRQ




>@ 5$-(6+ ' 	 +2:$5' 6  3HULOO\O DOFRKRO PHGLDWHG UDGLRVHQVLWL]DWLRQ YLD
DXJPHQWDWLRQRIWKH)DVSDWKZD\LQSURVWDWHFDQFHUFHOOV7KHSURVWDWH
>@)$5$=8'',106+$50$%.+$1$-26+,%	2:$,60$QWLFDQFHU
HIILFDF\ RI SHULOO\O DOFRKROEHDULQJ 3/*$PLFURSDUWLFOHV ,QWHUQDWLRQDO MRXUQDO RI
QDQRPHGLFLQH
>@ 681',1 7 3())/(< ' *$87+,(5 ' 	 +(1726+ 3  7KH LVRSUHQRLG
SHULOO\ODOFRKROLQKLELWVWHORPHUDVHDFWLYLW\LQSURVWDWHFDQFHUFHOOV%LRFKLPLH
>@ 21* 7 &$5'2=2 0 '( &217, $ 	 025(12 )  &KHPRSUHYHQWLRQ RI
KHSDWRFDUFLQRJHQHVLVZLWKGLHWDU\LVRSUHQLFGHULYDWLYHVFHOOXODUDQGPROHFXODUDVSHFWV&XUUHQW
FDQFHUGUXJWDUJHWV
>@ &+2 + :$1* : 	 -+$9(5, 1  3HULOO\O DOFRKRO IRU WKH WUHDWPHQW RI
7HPR]RORPLGHUHVLVWDQWJOLRPDV0ROHFXODUFDQFHUWKHUDSHXWLFV
>@ .2<$0$ 0 62:$ < +,720, 7 HW DO  3HULOO\O DOFRKRO FDXVHV * DUUHVW
WKURXJKS,1.EDQGS:$)&LSLQGXFWLRQ2QFRORJ\UHSRUWV
>@ 35$'2 5 )5$1&,6 6 0$621 0 HW DO  1RQPHODQRPD VNLQ FDQFHU
FKHPRSUHYHQWLRQ$PHULFDQVRFLHW\IRUGHUPDWRORJLFVXUJHU\












>@ &+$8'+$5< 6 $/$0 0 6,'',48, 0 	 $7+$5 0  3HULOO\O DOFRKRO
DWWHQXDWHV5DV(5.VLJQDOLQJWRLQKLELWPXULQHVNLQLQIODPPDWLRQDQGWXPRULJHQHVLV&KHPLFR
ELRORJLFDOLQWHUDFWLRQV





IURP D SKDVH ,,, VWXG\ RI SHULOO\O DOFRKRO LQWUDQDVDO DGPLQLVWUDWLRQ LQ DGXOWV ZLWK UHFXUUHQW
PDOLJQDQWJOLRPDV6XUJLFDOQHXURORJ\
>@%$,/(<+$77,$6/29(5HWDO3KDVH,,WULDORIGDLO\RUDOSHULOO\ODOFRKRO
16&  LQ WUHDWPHQWUHIUDFWRU\ PHWDVWDWLF EUHDVW FDQFHU &DQFHU FKHPRWKHUDS\ DQG
SKDUPDFRORJ\
>@/(%('(9$,68=92=+,//$1HWDO&KHPRSUHYHQWLRQE\SHULOO\ODOFRKRO
FRXSOHG ZLWK YLUDO JHQH WKHUDS\ UHGXFHV SDQFUHDWLF FDQFHU SDWKRJHQHVLV 0ROHFXODU FDQFHU
WKHUDSHXWLFV
>@',62772 $(9$1'5,0	 0$==$17, *  $QWLPXWDJHQLFDQGPXWDJHQLF
DFWLYLWLHVRIVRPHWHUSHQHVLQWKHEDFWHULDOUHYHUVHPXWDWLRQDVVD\0XWDWLRQUHVHDUFK

>@ 5$9,==$ 5 *$5,%2/', 0 02/7(1, 5 	 0217, (  /LQDORRO D SODQW
GHULYHGPRQRWHUSHQHDOFRKROUHYHUVHVGR[RUXELFLQUHVLVWDQFHLQKXPDQEUHDVWDGHQRFDUFLQRPD
FHOOV2QFRORJ\UHSRUWV
>@ <(589$ / 3,(55( . (/(*%('( $ :$1* 5 	 &$53(5 6  3HULOO\O
DOFRKRO DQG SHULOOLF DFLG LQGXFHG FHOO F\FOH DUUHVW DQGDSRSWRVLV LQ QRQ VPDOO FHOO OXQJ FDQFHU
FHOOV&DQFHUOHWWHUV
>@-$+$1*,57	68/7$1$63HULOO\ODOFRKROSURWHFWVDJDLQVW)H17$LQGXFHG
QHSKURWR[LFLW\ DQGHDUO\ WXPRUSURPRWLRQDO HYHQWV LQ UDW H[SHULPHQWDOPRGHO(YLGHQFHEDVHG
FRPSOHPHQWDU\DQGDOWHUQDWLYHPHGLFLQH




	 *$77$66 &  5HFHQW DGYDQFHV LQ WKH PROHFXODU JHQHWLFV RI PDOLJQDQW JOLRPDV
GLVFORVHWDUJHWVIRUDQWLWXPRUDJHQWSHULOO\ODOFRKRO6XUJLFDOQHXURORJ\
>@ '$ )216(&$ & 0$6,1, 0 )87852 ' &$(7$12 5 *$77$66 & 	








>@ (9$1'5, 0 %$77,1(//, / '$1,(/( & 0$675$1*(/2 6 %2//( 3 	
0$==$17, *  7KH DQWLPXWDJHQLF DFWLYLW\ RI /DYDQGXOD DQJXVWLIROLD ODYHQGHU
HVVHQWLDORLOLQWKHEDFWHULDOUHYHUVHPXWDWLRQDVVD\)RRGDQGFKHPLFDOWR[LFRORJ\
>@ *837$ $ 	 0<5'$/ 3  'HYHORSPHQW RI D SHULOO\O DOFRKRO WRSLFDO FUHDP
IRUPXODWLRQ,QWHUQDWLRQDOMRXUQDORISKDUPDFHXWLFV
>@ 5$-(6+ ' 67(1=(/ 5 	 +2:$5' 6  3HULOO\O DOFRKRO DV D UDGLR
FKHPRVHQVLWL]HULQPDOLJQDQWJOLRPD7KHMRXUQDORIELRORJLFDOFKHPLVWU\
>@/,6721%1,1(65&$5/7213HWDO3HULOO\ODOFRKRODVDFKHPRSUHYHQWLYH
DJHQW LQ11LWURVRPHWK\OEHQ]\ODPLQHLQGXFHG UDW HVRSKDJHDO WXPRULJHQHVLV&DQFHU UHVHDUFK
 
>@%$,/(<+/(9<'+$55,6/HWDO$SKDVH,,WULDORIGDLO\SHULOO\ODOFRKRO
LQ SDWLHQWV ZLWK DGYDQFHG RYDULDQ FDQFHU HDVWHUQ FRRSHUDWLYH RQFRORJ\ JURXS VWXG\ ((
*\QHFRORJLFRQFRORJ\
>@ &/$5. 6 3(50$1 6 6$+,1 0 -(1.,16 * 	 (/(*%('( - 






>@=+$1* = &+(1 + &+$1 . %8'' 7 	 *$1$3$7+, 5  *DV
FKURPDWRJUDSKLFPDVV VSHFWURPHWULF DQDO\VLV RI SHULOO\O DOFRKRO DQG PHWDEROLWHV LQ SODVPD
-RXUQDORIFKURPDWRJUDSK\%
>@ 5(''< % :$1* & 6$0$+$ + HW DO  &KHPRSUHYHQWLRQ RI FRORQ
FDUFLQRJHQHVLVE\GLHWDU\SHULOO\ODOFRKRO&DQFHUUHVHDUFK











>@7$+5$28, $ (/+,/$/< - ,65$,/, = 	 /<2866, % 
(WKQRSKDUPDFRORJLFDO VXUYH\ RI SODQWV XVHG LQ WKH WUDGLWLRQDO WUHDWPHQW RI K\SHUWHQVLRQ DQG
GLDEHWHVLQVRXWKHDVWHUQ(UUDFKLGLDSURYLQFH-RXUQDORIHWKQRSKDUPDFRORJ\
>@ 7$1,'$ 0 1,,-,0$ $ 6+(1 - 1$.$085$ 7 	 1$*$, .  2OIDFWRU\
VWLPXODWLRQZLWKVFHQWRIODYHQGHURLODIIHFWVDXWRQRPLFQHXURWUDQVPLVVLRQDQGEORRGSUHVVXUHLQ
UDWV1HXURVFLHQFHOHWWHUV
>@ <$0$'$ . 0,0$., < 	 6$6+,'$ <  (IIHFWV RI LQKDOLQJ WKH YDSRU RI
/DYDQGXOD EXUQDWLL VXSHUGHULYHG HVVHQWLDO RLO DQG OLQDORRO RQ SODVPD DGUHQRFRUWLFRWURSLF
KRUPRQH $&7+ FDWHFKRODPLQH DQG JRQDGRWURSLQ OHYHOV LQ H[SHULPHQWDOPHQRSDXVDO IHPDOH
UDWV%LRORJLFDODQGSKDUPDFHXWLFDOEXOOHWLQ




DQWLWKURPERWLF DFWLYLWLHV RI HVVHQWLDO RLO IURP /DYDQGXOD K\EULGD 5HYHUFKRQ JURVVR
3K\WRPHGLFLQH
>@6$6$11(-$'36$((',06+2(,%,$HWDO/DYHQGHUHVVHQWLDORLOLQWKH



















>@ :(,&++$57 7 	 6$(0$11 0'  7KH 3,.$NWP725 SDWKZD\ LQ LQQDWH
LPPXQHFHOOVHPHUJLQJWKHUDSHXWLFDSSOLFDWLRQV$QQDOVRIUKHXPDWLFGLVHDVHV






>@ +XLOHV HVVHQWLHOOHV OH SRXYRLU GHV FLQpROHV (G 3ODQWHV HW QDWXUH  GpFHPEUH 
MDQYLHU





































































   
















$FKHGHVPDUDLV $SLXPJUDYHROHQV/ $SLDFHDH VRXFKHUDGLFDQWH 
$FKLOOpHPLOOHIHXLOOH
0LOOHIHXLOOH



















$JULSDXPH /HRQXUXVFDUGLDFD/ /DPLDFHDH VRPPLWpIOHXULH 
$LJUHPRLQH $JULPRQLDHXSDWRULD/ 5RVDFHDH VRPPLWpIOHXULH 
$LO $OOLXPVDWLYXP/ /LOLDFHDH %XOEH 
$LUHOOHP\UWLOOH
9RLU0\UWLOOH








$ONpNHQJH&RTXHUHW 3K\VDOLVDONHNHQJL/ 6RODQDFHDH )UXLW 


















$PEUHWWH +LELVFXVDEHOPRVFKXV/ 0DOYDFHDH *UDLQH 


































$QJHOLFDSXEHVFHQV $QJHOLFDSXEHVFHQV0D[LP $SLDFHDH UDFLQH 
$QJHOLFDVLQHQVLV $QJHOLFDVLQHQVLV2OLY'LHOV $SLDFHDH UDFLQH 
$QLV
$QLVYHUW




   
$UERXVLHU $UEXWXVXQHGR/ (ULFDFHDH IHXLOOHSDUWLH
VRXWHUUDLQH







   






















   
$UWLFKDXW &\QDUDVFRO\PXV/ $VWHUDFHDH )HXLOOH 
$VFRSK\OOXP $VFRSK\OOXPQRGRVXP/H-RO 3KDHRSK\FHDH 7KDOOH 
$VHIpWLGH )HUXODDVDIRHWLGD/ $SLDFHDH JRPPH
ROpRUpVLQH































































   
$YRLQH $YHQDVDWLYD/ 3RDFHDH 3DUWLHDpULHQQH 
$YRLQH $YHQDVDWLYD/ 3RDFHDH IUXLW 













































































%OHXHW &HQWDXUHDF\DQXV/ $VWHUDFHDH FDSLWXOH 






















%RXUUDFKH %RUDJRRIILFLQDOLV/ %RUDJLQDFHDH SDUWLHDpULHQQH 










   

























&DOOXQDYXOJDULV/+XOO (ULFDFHDH VRPPLWpIOHXULH 












   
&DQpILFLHU &DVVLDILVWXOD/ )DEDFHDH SXOSHGHIUXLW 











&DSLOODLUHGX&DQDGD $GLDQWXPSHGDWXP/ $GLDQWDFHDH IURQGH 




&DUPHQWLQH -XVWLFLDSHFWRUDOLV-DFT $FDQWKDFHDH SDUWLHDpULHQQH 
&DURXELHU &HUDWRQLDVLOLTXD/ )DEDFHDH JUDLQH JRPPH
FDURXEH







&KRQGUXVFULVSXV/LQJE\ *LJDUWLQDFHDH WKDOOH 
&DUWKDPH &DUWKDPXVWLQFWRULXV/ $VWHUDFHDH IOHXU 
&DUYL
&XPLQGHVSUpV






















   




















&KLFRUpH &LFKRULXPLQW\EXV/ $VWHUDFHDH IHXLOOHUDFLQH 
&KLHQGHQWJURV
3LHGGHSRXOH













   
&LWURQQHOOHV &\PERSRJRQVS 3RDFHDH IHXLOOH 
&LWURXLOOH
9RLU&RXUJHFLWURXLOOH





&RFKOHDULDRIILFLQDOLV/ %UDVVLFDFHDH IHXLOOH 
&RODWLHU
9RLU.RODWLHU
   
&ROFKLTXH &ROFKLFXPDXWXPQDOH/ &ROFKLFDFHDH EXOEHJUDLQH WRXVRUJDQHV
&RPPLSKRUD
9RLU0\UUKH
   
&RQFRPEUHVDXYDJH
9RLU(ODWHULXP


















   







   
&RXUJHFLWURXLOOH
&LWURXLOOH
&XFXUELWDSHSR/ &XFXUELWDFHDH JUDLQH 













&ULWKPXPPDULWLPXP/ $SLDFHDH SDUWLHDpULHQQH 
&XPLQGHVSUpV9RLU
&DUYL
















'DUWULHU 6HQQDDODWD/5R[E )DEDFHDH IHXLOOH 
'DWXUD6WUDPRLQH 'DWXUDVWUDPRQLXP/ 6RODQDFHDH IHXLOOH WRXVRUJDQHV
'HQWGHOLRQ
9RLU3LVVHQOLW
   






'RUpPD 'RUHPDDPPRQLDFXP''RQ $SLDFHDH JRPPH
DPPRQLDTXH

'U\QDULD 'U\QDULDIRUWXQHL.XQ]H-6P 3RO\SRGLDFHDH UKL]RPH 











(FKLQDFpHSkOH (FKLQDFHDSDOOLGD1XWW $VWHUDFHDH SDUWLH
VRXWHUUDLQH







   
eFODLUHSHWLWH
9RLU)LFDLUH






















   
(SLQHEODQFKH
9RLU$XEpSLQH
   

















(VWUDJRQ $UWHPLVLDGUDFXQFXOXV/ $VWHUDFHDH SDUWLHDpULHQQH 
(XFDO\SWXV
(XFDO\SWXVJOREXOHX[





















)HQXJUHF 7ULJRQHOODIRHQXPJUDHFXP/ )DEDFHDH JUDLQH 
)pYLHU
9RLU*OHGLWVFKLD











)LJXLHU )LFXVFDULFD/ 0RUDFHDH SVHXGRIUXLW 
)UDJRQpSLQHX[
9RLU+RX[SHWLW
   





   
)UD[LQXV
UK\QFKRSK\OOD















*DODQJDJUDQG $OSLQLDJDODQJD/:LOOG =LQJLEHUDFHDH UKL]RPH 






*DOpJD *DOHJDRIILFLQDOLV/ )DEDFHDH SDUWLHDpULHQQH
IOHXULH
JUDLQH

































   
*LQJHPEUH =LQJLEHURIILFLQDOH5RVFRH =LQJLEHUDFHDH UKL]RPH 
































   
*RPPHDPPRQLDTXH
9RLU'RUpPD
   
*RPPHDUDELTXH
9RLU$FDFLDjJRPPH
   
*RPPHGH6WHUFXOLD
9RLU6WHUFXOLD
   
*RPPH.DUD\D
9RLU6WHUFXOLD




   
*UDQGHRUWLH
9RLU2UWLHGLRwTXH
   





















   
*XDU
9RLU&\DPRSVLV
   
*XDUDQD
9RLU3DXOOLQLD
   


















   
+HUEHDX[FKDWV
9RLU9DOpULDQH
   
+HUEHDX[FXLOOqUHV
9RLU&RFKOpDLUH
   
+HUEHDX[YHUUXHV
9RLU&KpOLGRLQH
   
+LELVFXV
9RLU.DUNDGp
   

















































   
-DVPLQGHOD&DUROLQH
9RLU*HOVpPLXP








-XVTXLDPHQRLUH +\RVF\DPXVQLJHU/ 6RODQDFHDH IHXLOOHSDUWLH
DpULHQQH
WRXVRUJDQHV




+LELVFXVVDEGDULIID/ 0DOYDFHDH FDOLFHHWFDOLFXOH 


















   
.XGVX
9RLU3XHUDULDOREDWD
   













/DUPHGH-RE &RL[ODFU\PDMREL/ 3RDFHDH JUDLQH 
/DXULHUFRPPXQ
/DXULHUVDXFH












   



































/LQ /LQXPXVLWDWLVVLPXP/ /LQDFHDH JUDLQH 
/LVEODQF /LOLXPFDQGLGXP/ /LOLDFHDH EXOEHIOHXU 




/REpOLHHQIOpH /REHOLDLQIODWD/ /REHOLDFHDH VRPPLWpIOHXULH WRXVRUJDQHV
/\VLPDTXHSRXUSUpH
9RLU6DOLFDLUH


































   
0DUUXEHQRLU
9RLU%DOORWHQRLUH















0DXYH 0DOYDV\OYHVWULV/ 0DOYDFHDH IHXLOOHIOHXU 
0pOLORW 0HOLORWXVRIILFLQDOLV/3DOO )DEDFHDH SDUWLHDpULHQQH 






   






















   
0LOOHSHUWXLV +\SHULFXPSHUIRUDWXP/ *XWWLIHUDH VRPPLWpIOHXULH 
0RPRUGLFDFKDUDQWLD 0RPRUGLFDFKDUDQWLD/ &XFXUELWDFHDH SDUWLHDpULHQQH 





























0\UWH 0\UWXVFRPPXQLV/ 0\UWDFHDH IHXLOOH 
0\UWLOOH
$LUHOOHP\UWLOOH




1HUSUXQ 5KDPQXVFDWKDUWLFXV/ 5KDPQDFHDH IUXLW 
1RLVHWLHU&RXGULHU &RU\OXVDYHOODQD/ &RU\ODFHDH IHXLOOH 




























   














   
2UWLHEUODQWH 8UWLFDXUHQV/ 8UWLFDFHDH UDFLQH 
2UWLHEUODQWH 8UWLFDXUHQV/ 8UWLFDFHDH SDUWLHDpULHQQH 
2UWLHGLRwTXH
*UDQGHRUWLH


































   











   
3DVVHURVH
9RLU5RVHWUpPLqUH
   





















































































3LQV\OYHVWUH 3LQXVV\OYHVWULV/ 3LQDFHDH ERXUJHRQ 
3LQV\OYHVWUH 3LQXVV\OYHVWULV/ 3LQDFHDH UDPHDX 



















   
3ODQWDLQSXFLHU
9RLU3V\OOLXP
   




















   
3RXOLRWFRPPXQ
9RLU0HQWKHSRXOLRW
   
































3XHUDULDOREDWD:LOG2KZL )DEDFHDH UDFLQH 
3\UqWKUHG




















































   
5HQRXpHELVWRUWH
9RLU%LVWRUWH


























5RPDULQ 5RVPDULQXVRIILFLQDOLV/ /DPLDFHDH IHXLOOHVRPPLWp
IOHXULH







5RVLHUjURVHVSkOHV 5RVDFHQWLIROLD/ 5RVDFHDH ERXWRQIORUDO
SpWDOH











   










6DIUDQ &URFXVVDWLYXV/ ,ULGDFHDH VWLJPDWH 
6DOLFDLUH
/\VLPDTXHSRXUSUpH












































(VSDJQH 6DOYLDODYDQGXOLIROLD9DKO /DPLDFHDH IHXLOOHVRPPLWp
IOHXULH

6DXJHRIILFLQDOH6DXJH 6DOYLDRIILFLQDOLV/ /DPLDFHDH IHXLOOH 



















































6FXWHOODLUH 6FXWHOODULDEDLFDOHQVLV*HRUJL /DELDFHDH UDFLQH 
6HLJOH 6HFDOHFHUHDOH/ 3RDFHDH IUXLWVRQ 
















































6ROLGDJRYLUJDXUHD/ $VWHUDFHDH VRPPLWpIOHXULH 
6RSKRUDMDSRQLFD 6RSKRUDMDSRQLFD/ )DEDFHDH ERXWRQIORUDO 
6RXFL
6RXFLGHVMDUGLQV


















   














7DPDULQGXVLQGLFD/ )DEDFHDH SXOSHGHIUXLW 
7HPRHODZDFT &XUFXPD[DQWKRUUKL]D5R[E =LQJLEHUDFHDH UKL]RPH 
7KpGH-DYD
9RLU2UWKRVLSKRQ




   
7KpGX3DUDJXD\
9RLU0DWH









   
7KX\D
&qGUHEODQF






















   
7RXWHERQQH
9RLU6DXJHVFODUpH













7XVVLODJRIDUIDUD/ $VWHUDFHDH FDSLWXOH WRXVRUJDQHV
7ZDWDVV /LSSLDDOED0LOO1(%U 9HUEHQDFHDH IHXLOOH 
8OPDLUH
9RLU5HLQHGHVSUpV
   
8YDXUVL
9RLU%XVVHUROH


































9HUYHLQHRIILFLQDOH 9HUEHQDRIILFLQDOLV/ 9HUEHQDFHDH SDUWLHDpULHQQH 
9LEXUQXP 9LEXUQXPSUXQLIROLXP/ &DSULIROLDFHDH pFRUFHGHWLJH 






   
















5e680e 3DUPL OHV VHSW VRXVIDPLOOHV GHV /DPLDFpHV SOXV GH  HVSqFHV FHOOH GHV
1pSpWRwGpHVFRPSUHQGOHJHQUH/DYDQGXOD7URLVSODQWHVPpGLFLQDOHVDSSDUWLHQQHQWjFHJHQUH
OD /DYDQGH YUDLH /DYDQGXOD DQJXVWLIROLD OD /DYDQGH DVSLF / VSLFD HW OH /DYDQGLQ / [
LQWHUPHGLD&HVSODQWHVSRXVVDQW jGHVDOWLWXGHVGLIIpUHQWHV HQ IRQFWLRQGH O¶HVSqFH VRQWGHV




OLQDO\OH GRQQH j FHWWH SODQWH GH PXOWLSOHV DFWLYLWpV SKDUPDFRORJLTXHV VpGDWLYH DQ[LRO\WLTXH
LPPXQRPRGXODWULFH DQWLLQIHFWLHXVH DQWLFDQFpUHXVH DQWLDQGURJpQLTXH FKRODJRJXH
DQWLVSDVPRGLTXHDQWLDJUpJDQWSODTXHWWDLUHSURWHFWULFHYLVjYLVGHVPDODGLHVFDUGLRYDVFXODLUHV
/¶DVSHFW ERWDQLTXH GX JHQUH /DYDQGXOD OD IDEULFDWLRQ HW OD FRPSRVLWLRQ FKLPLTXH GH O¶KXLOH
HVVHQWLHOOHVRQWDERUGpVGDQVFHPpPRLUHDLQVLTXHOHVLQWpUrWVWKpUDSHXWLTXHVODWR[LFLWpHWOHV
PpGLFDPHQWVHWFRPSOpPHQWVDOLPHQWDLUHVjEDVHGH/DYDQGH

0276&/e6/DYDQGXOD/DYDQGH/DYDQGLQOLQDORODOFRROSpULOOLTXHKXLOHHVVHQWLHOOH
SK\WRWKpUDSLH

7+Ê6(6287(18(/(DRW
3$50DXG%(/0217
 FKHPLQGXID\HW
 0DUJqV

&20326,7,21'8-85<

3UpVLGHQWGXMXU\
'U6HUJH.5,92%2.'RFWHXUHQ3KDUPDFLHHW0DvWUHGH&RQIpUHQFHVHQ%LRORJLH9pJpWDOHHW
%RWDQLTXH'LUHFWHXUGHWKqVH

0HPEUHVGXMXU\
'U*LOOHV&25-21'RFWHXUHQ3KDUPDFLH
'U&KDQWDO-$0$5,1'RFWHXUHQ3KDUPDFLH
'U&KULVWLDQH9(<5(7'RFWHXUHQ3KDUPDFLH
